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LKTTER OF TRANSMITTAL. 

Ralkkjh, N. C, September 2(5, 1894. 

To his Excellency, Hon. Elias Carr, 

Governor of North Carolina. 

Sir : — I have the honor to submit herewith for publication as 
Bulletin No. o of the ( Geological Survey publications a preliminary 
report on the Forests, F'orest Lands and Forest Products of Eastern 
North Carolina. This report has been prepared by Mr. \V. W. Ashe, 
who is making for the Survey a careful examination of the forests 
of the State. I beg to call your special attention to two facts 
brought out in this report: (1) the continued and unnecessary 
destruction of the forests of our eastern counties bv fires and stock, 
and the importance of remedying this evil before it is too late; 
(2) while we cannot at once greatly enlarge the areas of our tur- 
pentine orchards the quality and value of the naval store products 
may be increased to the extent of some $200,000 per annum by the 
adoption of the French system of gathering the turpentine. 

I desire to express my appreciation of the active and encouraging 
interest which vou and the other members of the Board have 

shown continuouslv in this and all other work undertaken bv tlie 

* 1. 

Survev. 

Yours obedientlv, 

J. A. HOLMKS, 

State Geologist. 



PREFACE. 



The law inaugurating the Geological Survey provides for the 
iuvestigation of the timber as well as the mineral interests of the 
State; and in carrying out this provision a systematic examination 
of the forests was begun in 1891 and has been carried on since 
tliat time. The plan adopted in this work embodies a fourfold 
investigation : first, as to the existing forest resources ; second, as to 
how these resources can be utilized to the greatest advantage with- 
out involving the destruction of the forests; third, as to how the 
waste lands of the State can be continuously restocked with valua- 
ble trees, and thus our forest wealth perpetuated ; and fourth, as 
to what can be done to encourage the development in the State of 
onteiprises which will manufacture into finished products a larger 
portion of our timber instead of shipping to other States our crude 
materials for manufacture there. We have found, as will be 
shown in this Report and others w^iich arc to follow at an early 
date, that our forest resources are considerable; and thev are 
now attracting lumbermen and capital from many sections of the 
country'. The lumbering industry in the State is already a large 
one and is increasing in magnitude; indeed, already the timber 
is being cut with such rapidity that we may fairly ask ourselves 
the question, how long it will be before our forest wealth, like 
that of many other States, becomes a matter of the past. And 
we may also ask ourselves the (juestion, whether it is possible that 
these resources can be utilized now an<l at the same time our forest 
wealth be perpetuated. 

A trained .student in forestry will answer this latter (juestion 
in the affirmative, but the experience of the past has too often 
answered it in the negative. The cutting of the valuable tim- 
ber frequently leads to the total destruction of the forest. The 
trees are felled regardless of surrounding growtli that may b(^ 
injured; and the branches and the tops are left scattered amc)ng 
the younger growth and thus add greatly to the destructiveness of 
forest fires, which frequently follow during the first dry season. Tlie 
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av<»rag(' luniheniian has but one purpose in the prosecution of his 
work : the removal of the valuable timber. It rarely happens that 
the owner, himself, seriously considers the future welfare of 
his forests; and, indeed, the opinion seems to be prevalent in the 
public mind that when the valuable timber has been once removed 
from a forest the forest itself no longer has a value, and may as 
well be cleared away so that the soil can be cultivated; or, if it is 
allowed to remain, it is usually made to serve as a range for cattle, 
and is thought to answer this purpose best when burned through 
by the forest fires every autumn or spring. 

The policy of the average citizen api)ears to be based upon the 
th(*orv tiiat our natural resources are inexhaustible, and that we 
should get nil out of them we can to-day and let the future take 
care of itself. And so thoroughly grounded are these notions in 
our public and private policy that it is exceedingly difficult to 
secure the adoption of any plan which runs counter to them. But 
fortunately, in the matter of our forests, their preservation for use 
by a future generation need not prohibit the utilization of the 
valuable timlier now standing by the present generation. It only 
demands that while we cut and make use of this timber we protect 
the young growth, and look to the restocking of our waste lands 
with valuable trees, and thus make the forest valuable for future 
generations also. 

The examinations of the forests in Eastern North Carolina were 
b(;gun by the present writer several years ago. More extended 
investirations have been carried onbv Mr. W. W. Ashe at intervals 
during the past two years. The larger part of the information 
ejulnxlied in the present report was collected by him during a series 
of extended trips made through the eastern counties during the 
autumn of 189'^ and the following winter. As shown in the body 
of this R(»port, the approximate supply of j)ine timber now stand- 
ing in Eastern North Carolina is al)out S, 200, ()()(), 000 teet, and this 
is being cut at the rate of about 400,000,000 feet per annum. These 
figures point in unmistakable terms to the fact that, unless meai^- 
while we encourage the growth of new trees, two decades mor^: 
will find the valuable pine forests of this region largely a thing c:_> 
th(^ past. And it is unfortunately true that the cutting of this tiix~T 
ber is often followed by the destruction of the forest. 
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Indeed, nothing in the way of forest management could be more 
reckless and destructive than the treatment of our long-leaf pine 
forests during the past few decades. In the boxing for turpentine 
the trees have been cut so deeply and so extensively that both their 
vitality and strength have been greatly weakened, and the storms 
have prostrated many of the finest specimens. The lumberman 
and the storms have been followed by forest fires, which have com- 
pleted the destruction, already begun in so systematic a manner, of 
large areas. 

Started at times by thoughtless hunters at night, by sparks from 
an engine, by careless squatters or tenants, or even at times by 
land owners, in the hope of improving the grazing capacity of their 
lands during the following season, these forest fires sweep irresisti- 
bly across miles of territory, destroying not only the mature for- 
est trees, but also the young growth; and thus destroy the forest of 
the future as well as of the present. And the few young pines 
which may have escaped destruction in this way soon follow the 
fate of the others by being destroyed by hogs. Many of these long- 
leaf pine lands which lie in the sand hill regions of Eastern North 
Carolina have had their forest removed so completely that they have 
become *' waste lands," covered by a thin growth of nearly worth- 
less scrubby oak. The total area of these waste lands is now^ nearly 
half a million acres, and is steadily increasing. This Report 
endeavors to show tliat while much of these waste lands are worth- 
less for other purposes, they can be re-set with long-leaf pine forests 
if they can only be protected against forest fires and stock. And it 
is gratifying to find among the lumbermen themselves a growing 
realization of the fact that it is to their interest and to the interest 
of the public at large that this destructive policy give place to a 
more intelligent plan which, while it does not seriously curtail 
the utilization of the existing forests, it looks to their protection 
and perpetuity. 

It is devoutly to be hoped that this awakening will grow into a 

change of both public and private opinion concerning the future 

^^our forests, and lead to the adoption and carrying out of rational 

P^^'iiis for their perpetuity and improvement. The problems 

^O'^iiected with the accomplishment of this end will be discussed 
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more fully in future publications of the Survey, now in propani- 
tion. The object of the present report is to describe briefly the 
present condition of the forests and forest lands of this region. The 
capital invested in the lumber industrj- in ELastern North Carolina 
in 1893 amounted to $4,690,000, and more than 8,000 men were 
regulariy employed in connection with the 323 establishments. 
The market value of the forests products of this region for 1893, 
including naval stores, but not including tire-wood nor fencing 
material, amount^ to $7,320,000. Including these latter items 
the aggregate annual value of the forest products of the region 
will probably reach $12,000,000. Certainly this is an industiy the 
future maintenance of which deserves the earnest consideration of 
the State and her individual citizens. 

The Survev is indebted to manv lumbermen, naval store dealers 
and manufacturers, and to many other citizens in every part of this 
region for their kind co-operation in the work of collecting infor- 
mation for this Report, and I beg to assure them that their kind- 
ness and hospitality have been highly appreciated. 

J. A. Holmes, 
State Geolofjist. 



FORESTS, FOREST LANDS AND FOREST PRODUCTS 

OF EASTERN NORTH CAROLINA. 



By W. W. Ashk. 



CHAPTER I. 
FORESTS AND FOREST LANDS. 

OBJECTS OF THIS PRELIMINARY FOREST SURVEY. 

During the present decade there has been a marked increase in 
the lumber industry in Eastern North Carolina and a correspond- 
ing decrease in the available supply of standing timber. Already 
predictions are numerous as to the exhaustion at an early date of 
the supply of merchantable long-leaf pine over considerable areas. 
The boxing of tliese pines weakens the trees and makes them more 
liable to be blown down bv the winds, and far more liable to be 
<]e.str(»yed by forest tires, which by tlieir frequency and extent have 
outirely removed the long-leaf pine forests over many large areas. 
These pine forests, in the sandy regions, instead of being replaced 
by a valuable young growth of the same kind are followed by a 
worthless growth of sand black-jack oak. Forest fires and subse- 
iiueut pasturing of these regions with cattle and hogs are the 
important agencies which combine to prevent the long-leaf pine 
from reproducing itself over the larger portion of these sandy 
laiul<. From these causes the extent of these areas of waste or 
abandoned lan<ls is increasing steadily, it is believed that under 
proiK'V management these waste lands can be restocked with long- 
'eaf pine. 

Tlif ]>resent examination was undertaken with a view to deter- 
'^'Uiing the exact condition of the forests of the eastern section of 
^no State, the rapidity with which they are being removed, the 
<^*oiif litiQii of lumbered districts, the character, extent and condition 
^*^ tJK' regrowth or "second growth," and to find out, if possible, 
^^•^iie practicable plans for the j)rotection, development, and exten- 
•'^loi:! of the forCvSts of this rcirion. 
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AREA UNDER CONSIDERATION. 

The area examined embraces thirty-eight eastern counties and 
the eastern parts of six more, being what is usually termed the 
long-leaf pine belt in North Carolina. This is the *' coastal plain 
region*' of the geologists, which extends inland from the coast a 
distance of one hundred to one hundred and tiftv miles and has 
in this State an aggregate area approximating 24,000 square miles. 
Its western border, separating the hill country from the coastal 
plain region, may be described as an irregular line extending 
through the western part of Halifax and the souMi-eastern i)art of 
Franklin county, passing near Raleigh and Gary to northern Mont- 
gomery and eastern Anson counties. Its surface is that of a gently 
undulating plain, of less elevation (ten to twenty feet above 
tide) and of a more nearly level surface eastward, becoming 
more elevated (three hundred to five hundred feet) and rolling 
along its western border. Its soil is generally a sandy loam or 
sand, though in limited areas clay predominates. In the more 
eastern portion of this region are numerous extensive swamps or 
marsh areas surrounding, in some cases, small lakes and bordering 
streams. In some of these the soil is mainlv an admixture of sand 
and vegetable mold, while in others it is a fertile loam. The soil 
of the western portions of this region, north of the Neuse river^ 
varies considerably, but is ordinarily a loam, becoming sandy 
or gravelly in some places and clayey in others, while south of 
Neuse river the sand predominates, and there are numerous ek^ 
vated, dry, sandy ridges on which only the long-leaf pine and the 
sand black-jack oak flourish. 

KINDS OF (IROWTH. 

The timber over the entire section is, on the highlands, largely 
of two species of pine, one, the loblolly {)ine {Pinus Tacda L.), more 
confined to the counties north of the Neuse river and to the moister 
soil; the other, the long-leaf piin} {Pinits pahtsfris yUW.), to those 
south of this river and to the drier, more sandv soil. Beneath 
these trees, where the soil is not too drv and sandv, is a lower- 
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growth of small white and post oaks, dogwood, haws and the nar- 
row-leaved crab-apple, while where the soil is very sandy and dry 
there grows, either with the long-leaf pine, or where it has been 
removed, a small worthless oak, the sand bhick-jack or barren oak 
{QuercHs Tatoftaa Michx.), and less fre(iuently the hrgh-gronnd wil- 
low oak ((^Hcrcus cinerea Miehx.). This oak is also a small tree and 
indicates the most barren soil. Besides the pines just referred to, 
there are two others found with them, the short-leaf pine {P. echi- 
nata Mill.), an uncommon tree except on dark loam or gravelly soil 
along the western and northern limits of this section, and the 
savanna pine (P. serotuui Miehx.), a knotty, unsymmetrical tree 
occurring from Virgiiua southward along the margins of **pine bar- 
ren" ponds or scattered in small clumps over the open savannas 
and marsh lands. These few species form the chief growth of the 
higher lands. 

The swamp lands, with a total area of about 3,500 square miles, 
have a very characteristic and varied growth. Bordering these 
swamps are water and willow oaks, with the evergreen loblolly 
bay and sweet bay; farther in them are huge swamp chestnut oaks 
{Quercus Michauxii Nutt.), elnis, maples, beech, holly and tall rose- 
mary pines (P. Taeda L.). These lands constitute the oak flats, areas 
which are under water only during the wettest seasons of the year. 
They have usually a good soil and can be easily drained. 

Where the water is deeper in the swamps and remains longer 

grow the cypress, sweet gum, black gum, tupelo and yellow poplar. 

In the mud swamps along the larger streams there are, besides 

cypress and gums, ash, overcuj) oak, cottonwood, sycamore and 

hackberry. Mixed with the other swamps, but covering less area 

and occurring only on sandy or peaty soil, are white cedar swamps, 

or "juniper bays,'^ as they are usually called. The tree growth 

"1 these is largely and often entirely juniper or white cedar 

(Chamaecyparis spUcroidea Spach.) and white bay {Magnolia glauca 

^•X In the extreme eastern part of this section, in the immediate 

^^cjiiitv of the sea-coast, there is a characteristic arborescent flora 

^^ x^ed cedars and live oaks, while along its southern limits the 

P^lxnettoand American olive {Oka americana L.) give it a semi- 

^^^Jjical aspect. On the other hand, as the clay and loam of th(^ 
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hill couutry is neared, the oaks and hickories rapidly increase 
among the pines, making the transition to the hardwood uplands. 
While this does not exhaust the list, even of the useful trees of 
this section, it includes those of greatest importance and widest 
distribution, and those most characteristic of the region. Those, 
however, which at present are of greatest economic importance are 
the pines, cypress, white cedar, ash and yellow poplar, and these 
only will be considered in detail, as the other forest trees of this 
section are not yet subject to the destructive agencies which pre- 
vent th(* extensive propagation and even threaten the future exist- 
ence of at least one of the most valued of these trees. 

NOMKNCLATURK OF THE FOREST TREES. 

The names of manv trees occurrinc: in the State are verv much 
confused, some trees having several names applied to them in the 
same locality, while in other localities the same name is given to 
several distinct species. This is particularly true of the pines of 
the eastern section, so much so that they fre([uently cannot be dis- 
tinguished at all by their local names. Names which are in very 
general use, and the use of which will prevent confusion, are those 
adopted by the United States Forestry Bureau. These names 
will be used throughout this report and are given in the following 
t^ible along with the corresponding botanical terms and a list of 
the other names generally used in this State, with the region to 
wliicli they are peculiar: 

l.oN(;-LEAF prxE {Piuu.^ jmluiifris Mill., P. aHsfrallH ■Nlichx.) is 
knc'Wn everywhere l)v this name, but lontj-sfraw pine is a term 
tiH'cjiK ntly substituted for it, the leaves of tlie j)ine after they have 
fallen being always called ''straw." Lon(j-lcaf old -fiehl pine is the 
name ^iv(n to tlie young growth in fields, etc. Pitcli pine is used 
ill the north-eastern counties ami l)y turpentine^ distillers. Heart 
pinr, Nnrfli (hrf'/iiio piiir, (leorf/ia jiinc i\\u\ j/cllov: ])ine are luml^er- 
men's names. 

LoijLoLLV PINK (/'. T(te(Ja L.) is a name ran^ly heard in thijrr= 
Stat<' ill the field, shorf-leaf or shorf-.sfrcur j)inr being the usual name - 
L<)ini-si run- pinr is heard in the north-east, where this trec^ growr- 
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with P. echinata (the short-leaf pine), and rosemary pine is used along 
the Cape Fear river. Slash pine y swamp pine and old-fi^ld pine are 
names fro(|Uontly given to it. Saj) pine y North Carolina pirie emd 
Xorth Carolina sap pine are names in use among lumbermen. 

SiioKT-LEAF PINE (P. echiuata Mill.). — Short-leaf pine and yellow 
pine are names given it in the middle and western sections of the 
State, and it is there also the old-field pine. It is spruce pine in 
oa.storn and south-eastern counties and is known among mill men 
a.s North Carolina and yellow pine. 

Savanna pine (P. serotina Michx.) is also called shoii-leaf, and 
other names for it are old-field pine, bastard short-leaf, swamp and 
pocosin pine. This pine is seldom recognized as distinct from the lob- 
lolly. Its most frequent designation where so distinguished is poco- 
nin pinCy from its growing in flat, marshy land*; the flat, undrained 
lands, usually at the heads of streams, being called **po(iOsins." 
These i)ocosins are covered with a low^ growth of gums, this pine, 
and an undergrowth of gallberry bushes, huckleberries and androm- 
edas, while in places there is more or less coarse, densely stooled 
grass and sedges. This land often appears to be on the point of 
becoming savanna land, should the drainage become more thorough 
or its surface be raised by an accumulating peat. The common 
names for the other trees of this region, which are being discussed 
as being at present of considenU)le economic importance, are widely 
known and merely deserve mention: Cypress (Taxodium distichum 
Rich.); yellow poplar {Liriodendron tulipifcra L.); white cedar 
{(.'hamaecyparissjyheroidea Spach.), often callod junipery a name that is 
also applied to a small shrub farther north. Although three species 
of anh occur no distinction is made between them, each being called 
simi)ly ash. These three species are the water a^'ih (Fraxinus plaiy- 
carpa Michx.), white ash (F. Americana L.) and red ash {F. pubcscens 
Um.). The first of these is a small tree confined in this State to 
swamps in the extreme eastern and southern parts. The other 
two (ire larger trees and occur in all parts of the State, either in 
■'^'wanips, along streams or in moist, cool phices. 
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ORIGINAL DISTRIBUTION OF THE PINES. 

The distribution of the pines and the respective area occupied by 
each in this State haselianged a great deal since the first exph^ra- 
tion of the eountrv. 

Ijong-leaf pine {P. paluMris Mill.). — The distribution of no tree 
has been more affected than that of the long-leaf pine by the trans- 
formation from a wilderness to a civilized country. The long-leaf 
pine formerly extended over the entire area under consideration, 
growing upon the drier portion of the sand. In the southern 
and south-eastern counties it formed a forest of pine, unmixed with 
other trees, but in the northern and western counties it was confined 
to the sandy or gravelly drift along the higher and drier ridges, 
here intermixed with short-leaf pine and scattering oaks, while 
poplar and loblolly pine occupied the lowlands. 

Early in the last century the production of tar and turpentine 
was a profitable industry north of Albemarle sound, the commodi- 
ties being taken to Norfolk or Nansemond, Va., for market.* The 
crude turpentine w^as shipped to England and there distilled. The 
largest bodies of pine which then yielded turpentine were the one 
on *'Sandy Ridge," lying to the north of Edenton, and anotlu^r 
east of Chowan river, in Gates county, and extending norUi into 
Nansemond county, Va. Before 1850 these had ceased to be of 
economic consideration, such trees as had withstood the fires and 
wind having been converted largely into building material. Now 
only isolated trees are to be seen here, scattered among black-jacks 
on the highest land. That they ever occupied much of the land 
might be questioned but for the tar-kiln mounds with which these 
counties are studded, the land having now a heavy growth of lob- 
lolly pine, and the mounds even bearing trees of this latter species 
two or three feet in diameter. 

Southward these pines occurred only scattered over the higli , 
sandy land lying between Albemarle sound and Washington, Nov^^ 
a tree of this species is rarely seen here. Between Washington an ^1 
Newbern on a high sand ridge, with an area of '3'),i)00 acre- ^^ 
was the finest bod\^ of pine in the Pamlico peninsula, but there i- 
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now very little merchantable timber of this kind left on it. West 
of this body it occurred in Beaufort, Craven and Pitt counties, 
only thinly dispersed among the loblolly pines as far as Kinston in 
Lenoir county, where on a suitable soil it again became the domi- 
nant forest tree, extending west as far as Enfield, and nearly 
to Raleigh. On the maritime sand hills just within the sounds 
there was a narrow belt in Currituck county, and in Carteret a 
wider belt in the middle of the county, lying north and south, 
parallel to the coast. In Currituck it is now confined to the south- 
ern promontory which projects into Albemarle sound, and in Car- 
teret there are only several million feet of mill timber on the sand 
ridges opposite Bogue sound. From ('arte ret southward there was 
some uniformity as to its manner of occurrence. It occupied a 
belt from two to twenty miles wide immediately on the coast; 
be^'ond that lay a poorly drained basin of variable width and 
broken contiguity, embracing oak flats and gum and cypress 
swamps. The long-leaf pine re-appeared west of this and extended 
in an unmixed forest, broken only by river swamp, streams and 
occasional "juniper bays," to its western limits at Cary to ten miles 
west of Troy, and to Lilesville in Anson county. It is in this 
stretch of country that the largest areas lie which are either par- 
tially or completely denuded of all valuable tree growth and where 
a future growth is being entirely kept down by the systematic burn- 
ings to which those lands are subjected. 

South of North Carolina the long-leaf pine extends through 
Eastern South Carolina and Georgia, Southern Alabama and Mis- 
sissippi, and west of the Mississippi river it re-ap[)ears in the sandy 
uplands of the valleys of the Red and Sabine rivers in Louisiana 
and eastern Texas, where it reaches its greatest development. 

The quality of the wood of this pine varies considerably with 
the character of the soil on which it grows. Where the humus 
covering on the soil is thin, and the sand very deep, the tree has a 
coarser grain and a larger proportion of sap than where there is 
more organic matter in the soil, and it is not so highly silicious. 
The stocks with the coarser grain and larger amount of sup wood 
** re distinguished as pitcli pinCy those with the finer grain and less 
^f ^^ood as heart OT yclloiv phic. The pitch pine yields turpentine 
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more aljundaiitly, can be worked for a longer time, and is less 
injured by repeated boxing and chipping. It is the more abund- 
ant in Onslow and Brunswick counties near the sea-coast, and on the 
highest sand hills of northern Bladen, Sampson and Cumberland 
counties. The yellow pin€, containing mostly heart wood, makes 
the finer lumber and is the variety sought for by lumbermen. 

Loblolly pine (P. Taeda L.) was originally confined to the 
lower and moister land, especially where it was loamy or slightly 
clayey, over the entire coastal plain region and westward beyoncV 
it about forty miles. While its limits have not materially changeci 
it has increased its acreage, occupying now some of the higher aii<3 
more sandy land, especially tracts which have once been undc^i 
cultivation and much of the moister soil once completely or j)a "X 
tially occupied by the long-leaf pine. Some original loblolly laim < 
which had a clayey or gravelly soil has been occupied by a heter^i 
geneous growth of oaks, the white, j)0st and black oaks ai:»<i 
the black-jack being those that form the greater portion of time 
hardwood growth. As in the case of the long-leaf pine, tF:ie 
quality of the wood of the loblolly pine varies considerably wit Ii 
the different kinds of soil upon which it grows, and these vari^*- 
tions in the wood and habit of the tree have given rise to the wt^^ 
of ditierent local names which are applied by many persons througli- 
out this resrion to what are considered bv them different varietic*s 
of the '^short-leaf pine," as the loblollv is commonlv called. They 
are all, however, the same species (the loblolly {)ine) and their dit- 
ferences in quality of wood and ai)pearance are due simply to di.-^- 
similarity of soil and other conditions which surround their growth- 
The principal kinds to which local names have been given are th*-^ 
following: 

(1). The rosemnrii pine has a fine-graine<l (or sometimes coarse) 
woo<l, with a thin sap. It grows alon^- the borders of deep swamp?^- 
or on mounds and hnniinocks within them, which are usually 
flooded (luring winter and s|)ring. It grows with gums, cypre.-=^ 
an<l ash, and is here the largest of the native pines, frequently 
attaining a diameter of -"> feet and a height of l.*5() to 140 fec^t, 
with a clear trunk of 80 to J)0 feet. It has a bright brown ba t^^ 
broken into large, smooth, rectangular plates. It is found fn^*^^ 
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Virginia southward, the best developed trees recently observed 
being found on the Cape Fear river and its tributaries. South of 
the Cape Fear river they are not common. Some of these trees 
show on being cut that they are over 400 years old. 

(2). The swamp or slash pine, which is the most frequent form of 
the loblolly, has a coarse grain, with the sap wood occupying half 
or even more of the diameter. The tree is smaller and the wood 
not so highly valued as that of the preceding, and is also said to 
decay more rapidly. It is most common on the moist or wet lands 
north of the Neuse river, where it forms a compact forest; and 
through this region and in the adjacent parts of Virginia it is 
the chief lumber tree. 

(3). The old-field pine is a growth of the loblolly pine which is 
often looked upon in the south-eastern counties as a tree distinct 
from each of the preceding. It is, however, only a vigorous, 
exceedingly coarse-grained loblolly pine, which, having growif very 
fast, has only a small proportion of heart, logs 2 to 2^ feet in diam- 
eter rarely having one-fourth of their diameter heart. Of this 
open-grained wood both heart and sap decay rapidly on exposure 
to the weather unless painted or otherwise protected. But it is 
now being used very largely for indoor work, for which it is well 
adapted. 

Short-leaf piS'k {Piniis echinata Mill.) is found mixed with hard- 
woods on all the dark, gravelly loam of the uplands and is there 
the chief lumber pine. In the eastern counties it was originally 
only scatteringly distributed, even in those adjacent to Albemarle 
and Pamlico sounds, where it was most abundant. From here it 
lias been largely removed. South of Xeuse river it was a rare 
tree, being found in small clumps interspersed among the long-leaf 
pines where the soil was inclined to be a dry or gravelly loam. 
'%me trees on fertile soils become very large and have been 
removed for **tun timber.'' The wood of these larger trees is only 
^little coarser than that of the long-leaf pine; it is much lighter, 
though, and more brittle. On the sandy soil of the coastal {>lain 
r^iou it does not abundantly reproduce itself, and young tiTOs are 
uncommon, but on the uplands it is rapidly increasing an<l its 
young growth promises to play an extensive part in the future 
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development of this section. As it has the smallest cone and 
shortest leaf of any pine in the eastern portion of the State it can 
be readily distinguished. This pine has a wide distribution, 
extending north to Massachusetts and west to Kanstis and eastern 
Texas. It always occurs mixed with hardwoods or other pines. 

Savanna pine cannot readily be distinguished from the lob- 
lolly in young trees, but mature trees are easily separated. It 
is a medium-sized tree, whose trunk holds its size well, being cov- 
ered with limbs and knots for the upper two-thirds of its height - 
The leaves are similar to those of the loblollv, but the bark is ^ 
darker brown and smoother. It is alwavs covered with conet=^, 
which remain on for several seasons. These are shorter than tli ^ 
cones of the lobloUv, conical, and usuallv have the scales closel 2^ 
oppressed. This species is of but little commercial value and is 
rarely used for the reason that the wood is coarse-grained aim. < 
gummy, with a large proportion of sap wood, and the trees a"^^* 
frequently unsound. The savanna pine has been but slightX } 
affected by the causes which have operated to increase or diminis==i li 
the distribution of the other pines. Being sawn for lumber ouX v 
by accident, and growing only on a few kinds of soil, and suc*1j 
soils as are unfit for agricultural purposes, the amount of it stan<3- 
ing to-day is practically the same as formerly. 

F0RP:STS and forest regions in EASTERN NORTH CAROLINA. 

The following descriptions of the counties of the coastal plain 
region show, in a general way» not only the quantity of merchanta- 
ble timber now standing in tlie several counties, but also, when 
such figures were obtainable, the areas and character of such lands 
as have been lumbered. Thev also show the condition in which 
those lands were left after being cut over, and the kind of youn>X 
growth which is succeeding tlie one removed, whether it be tU^* 
same or a different kind, and give such tracts as have been buri'i^ 
over after lumbering, on which tlie tender young growth and tre*:'*^ 
which might serve for seed trees have been partially or completely 
d(^st roved. 

Tlie acreage of the various kinds of timber, excepting the loi"*- c 
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leaf pine, is prepared from information furnished by county officials, 
lumbermen and residents familiar with the lands of their respective 
sections. The amount of standing long-leaf pine is an estimate 
based on the number of barrels of rosin produced in each county, 
the unboxed round pine and the abandoned orchard also being 
taken into consideration. These figures were corrected in some 
instances by the estimates obtained direct from the acreage of stand- 
ing pine, the figures for such acreage coming from county records 
which show the character of the timbered lands of the townships. 
Besides this a thorough personal examination was made of the 
condition of the timbered lands in different sections of each county. 
The counties, beginning with those that lie nearest to the coast 
and proceeding inland, have been grouped according to the char- 
acter of their dominant economic timbers as thev stand at the 
present time. 

The seaboard region lies along the coast or but a short dis- 
tance inland. It has an elevation of from 10 to 100 feet above 
the sea-level. Its average altitude, however, is not over 30 feet, 
and the only points which attaiy an elevation above 70 feet are 
^ line of drifting sand dunes along the north-east coast, which 
iu places are over 100 feet high.* The counties included in this 
region are Columbus, Brunswick, Pender, Onslow, Duplin, Carteret, 
Jones, C-raven, Pamlico, Beaufort, Hyde, Dare, Tyrrell, Washington, 
Chowan, Perquimans, Pasquotank, Camden and Currituck. These 
counties have loblolly pine as the dominant forest tree, though in 
the most southern ones there is considerable long-leaf i)inc, and 
there are numerous swamps with a growth of sweet and black gums, 
cypress and white cedar. 

The inland loblolly pine region, which lies along the Neuse 
river and north of it, farther inland than the seaboard, embraces 
the counties of Gates, Hertford, Bertie, Martin, Pitt, Greene, Edge- 
combe, Wilson, Lenoir, Wayne and Johnston. Their elevation is 
sh'ghtly higher than that of the seal)oard counties, and will aver- 
^S^ between 100 and loO feet, being higher toward their western 
"Orders. Their upland growth is nearly all loblolly pine, except 
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that in Lenoir, Wayne and Johnston counties there is considerable 
long-leaf pine. There are few swamps except along the streams. 

The pine-barren regions. — ^The counties containing the larger 
portion of the pine-barren areas are New Hanover, Sampson, Bladeu, 
Robeson, Cumberland, Harnett, Richmond and Moore. These lie 
south of the Xeuse river and just west of the southern seaboard, 
excepting New Hanover, which is situate<l at the mouth of the 
Cape Fear river. The altitude of these counties varies between 
about the same limits which were given for the inland loblolly 
pine counties. Long-leaf pine oi the siiud black-jack, which has 
largely replaced it, is the chanicteristic growth of these counties. 

The transition region. — Xash, Halifax and Northamptoi:i 
counties form a tier of counties which are transitional between thcr 
loblolly uplands and the hardwooil hills. These in their western poi — 
tions have an altitude of from 200 to 400 feet, while their easterly 
portions lie at a lower level. They have no swamps except narrow^ 
strips of alluvium lowlands along the streams, which are subject t^ 
I overflow. Montgomery, Chatham and Wake form another tier cj^ 
transitional counties. They lie ^partly in the long-leaf pine bel ' 
and partly in the hanjwood hill country. The western portions rpf 
these counties reach an altitude varying from 450 to 700 feet; but 
along the streams and in the more easterly portions their altitude 
is considerablv less. 

THE SEABOARD REGION. 

BuuNswifK COUNTY has in its western part 4,000 acres of white 
ceilar land, most of it located along Juniper creek, Green swamp 
and its ramifications, and 20,000 acre< of excellent cypress and 
loblolly pine lands which have never been lumbered. The lum- 
bered districts lie in the northern part of the county along the 
W. C. cV: A. R. R. and in the northern arms of the Green swamp, 
which are tributary to the (ape Fear river. Much timber has 
also been rafted out bv wav of Waeeaniaw river from the extreme 
western part of the county to the mills at Georgetown, S. ('. The 
oak lands l)ordering the numerous swanij^s are equal in area to 
th<* cv]>ress lands and are destined to become verv valuable. The 
entire swamp area is l<)6,U0o acres, one-half of which is gum 
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jwanips and cane brakes. The cutting has been done gradually in 
hose swamps and the young growth is in a fair condition. The 
ong-leaf pine lands lie in the southern and central parts of the 
county and consist mostly of turpentine orchards either still being 
kvorked or now abandoned. There are in this county 130,000^000 
ieet of standing long-leaf pine. 

CoLrMurs county has in its southern and eastern parts, along 

Waccamaw river and the lake swamp and in Green bay, some 

very fine cypress. These bodies have in part been lumbered. In 

White and Brown marshes and in the western section of the 

county, along Lumber river and Big swamp, there are large tracts 

of unlumbered cypress lands. The total area of cypress in the 

county is about 32,000 acres. In Green bay swamp, from which 

large quantities of white cedar have already been taken, there still 

remains a great deal more. There are 60,000 acres of sw^amp lands 

in the county. On the level pine flats there are between ten and 

twenty thousand acres of loblolly pine, largely second growth, 

very little of which has ever been cut. The long-leaf pine lands 

lying in the central and northern portions of the county have 

145^000,000 feet of merchantable pine standing on them. 

DrpLiN COUNTY contains about 12,000 acres of cypress swamp 
along the North East river and its tributaries. Adjacent to the 
streams much of the best tiniber has been culled or picked over. 
The remaining merchantable cypress lies principally along North 
East river. Back swamp, (Joshen, Lockwood and Cypress pocosins. 
There are excellent water oak, willow oak and swamp chestnut 
oak in the flats bordering the above-mentioned swamps and 
Angola bay. There is some ash and yellow poplar, but the wood 
of neither tree is here of a superior quality. Over one-half of the 
swamp area, which amounts to about 38,000 acres, is covered with 
t'ompact forests of black and sweet gum and tupelo. The loblolly 
pine, which is largely second growth, occui)ies about 50,000 acres. 
There is still some rosemary pine on the more fertile lands around 
the smaller swamps. The quantity of standing long-leaf pine is 
J^ot large, only 68,000,000 feet. This county and Pender have 
furnished a great deal of timber for the Wilmington mills. 
Pender county. — Several of the swamps of this county are 
2 
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contiDuations of the swamps of Dupliu which lie along the North 
East river. Besides these there is Holly Shelter swamp, a large 
swamp in the eastern section of the county and extending into 
Onslow county. There is altogether 15,000 acres of cypress land, 
one-third of which has been culled, the largest and finest trees 
having been cut out to make drawn shingles from them. The 
finest cypress is located in Holly Shelter and the North East river 
swamp. Angola bay, lying partly in this county and partly in 
Duplin, covers 120,000 acres. Through this swamp there are 
extensive areas which have a very poor, sandy soil and are covered 
only with reeds and brambles and the savanna pine. There is a 
considerable area of water oak and swamp white oak flats border- 
ing the swamps. The swamp area is about 160,000 acres. The 
loblolly is largely second growth and occupies the flat pine lands 
of the middle section. There are 90,000,000 feet of long-leaf pine 
standing in the county. 

Onslow county. — Although this county has a very large swamp 
area, over 100,000 acres being swamp, only about 4,000 acres of it, 
consisting of narrow strips along the streams, can be called cypress 
land. Both White Oak swamp and Holly Shelter swamp are 
fringed with a broad belt of swamp white oak and water oak flats. 
At least one-third of these swamps is **gladey,'' being covered with 
gallberry bushes, or cane brakes and a scrubby growth of savanna 
pines, and has a soil of sand that is exceedingly barren of fertility 
and forests. There are no extensive areas of heavilv timbered 
gum swamp in the county. Loblolly lands, covering 58,000 acres, 
occupy the greater part of the center of the county, while the 
long-leaf pine lies chiefly in the north-western part. There are 
G0,000,000 feet of the latter standing. The sand hills adjacent to 
the coast, formerly covered with long-leaf pine, are now almost 
denuded. In parts of the county near the coast tliere is a scatter- 
ing growth of red cedars. Tliey are, indeed, in this and Carteret 
counties more abundant than in any other portions of the State, 
but are generally found in considerable numbers on all the 
** banks'^ and islands skirting the coast. White cedar occurs in 
several ** bays'' in the western section of the county, and forms the 
growth of a **bay" of considerable size near the source of White 
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Jak river. The loblolly and cypress have been removed to a large 
extent from the territory drained by White Oak river. Lumber- 
ng has only lately begun, however, in other parts of the county. 

Carteret county. — There is now found in Carteret county 
scarcely any cypress suitable for mill purposes. The loblolly pine 
area is about 30,000 acres, over one-half of which have been lum- 
bered. In southern Carteret, near the coast, there are 20,000,000 
feet of long-leaf pinCi all consisting of timber standing in aban- 
doned orchards. In the eastern section of the county there is an 
open pocosin of 80,000 acres, bordered with oak flats, but farther 
in only poorly timbered with savanna pine or in places entirely 
open. 

Craven county. — Although extensive lumbering has been car- 
ried on in this county for over half a century it has large tracts of 
second growth of loblolly forest which have never been cut into. 
The long-leaf pine was first removed and was rapidly replaced by 
the loblolly pine, except on the high, sandy lands lying nortli of 
the Neuse river. Most of the lumber now manuftictured in the 
county is from this latter pine, although for some mills the savanna 
pine furnishes a great manj' logs. There are nearly 200,000 acres of 
swamp in the county, the Dover swamp, lying in tlie south-western 
section, having an area of over 120,000 acres. This swamp is 
sandy, and in the interior is covered with an oj)en growth of the 
mvanna pine and occasional cane brakes. It has been partially 
lumbered. The other swamps arc fringed with swamp chestnut, 
oak or water oak flats, which have never been cut into. Besides 
the swamp lands there is a great deal of loblolly pine land south 
of the Neuse, which has been more or less cut over. North of the 
Neuse the loblolly pine lands are in about the same condition as 
on the southern side. There are in the county probably 38,000 
acres of unlumbered loblolly pine land. The supply of cypress 
and ash in the river swamps is nearly exhausted. Swift creek and 
Trent river being now the princii)al sources of supply. 

Jones county lies between Craven and Onslow counties and is 
penetrated by some of the largest swamps in this region. Dover 
swamp lies in the northern part of Jones, and White Oak swamp 
covers a large part of the territory south of the Trent, which flows 
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through the center of the county and with its tributaries drains 
nearly its entire area. In the extreme eastern part lies the great 
j)Ocosin of which Catfish hike is the center. Tliis pocosin, extend- 
ing eastward, occuj)ies under different names much of the territory 
of southern Craven. All of these swamps in their interior have 
considerable tracts of land entirelv untimbered, or covered with 
scattering savanna pines, small maj>les and gums, and have a large, 
un[>roductive soil of silt. They are, for the most part, bordered by 
extensive oak flats, though around White Oak swamp there are 
still hirge quantities of yellow poplar, ash and cy[)ress. The cyj>ress 
along the Trent river has been largely removed. The entire swiinip 
area in the county aj)proximates 125,000 acres. Excepting some 
narrow strips of sand hills lying parallel to the Trent river, wliich 
have a few million feet of long-leaf pine on them, the rest of the 
county consists of flat, h)blolly pine lands, which have been largely 
cut over. There are between 25,000 and .*U),000 acres, mostly lying 
in the western part of the county, yet in a virgin state. This 
county yearly supplies several million feet of logs for the mills at 
Newbern. 

]*AMi.ic() COUNTY has 3,000 acres of white cedar swamp, partly 
lumbered, lying near Vandemere and along the western edge of 
Big Gum swamp in the northern part of the county. There are 
7,000 acres of cypress swamp, over half of which are lumbered. 
This cypress tswamp lies near the mouth of Bay river and in Gum 
swamp. Th(^ remaining swamp area is heavily timbered with yel- 
low poi>lar, gums, chestnut oaks and water oaks. The soil of these 
swamps, though inclined to be peaty, is exceedingly fertile. The 
loblollv formerlv covered all the rest of the countv with the excel)- 
tion of a narrow stri|) of high, sandy land in the north-western sec- 
tion, which, in the character of its soil and the kinds of trees which 
grew on it, approached the ]>in(^ barrens. There is now, however, 
no merchantable long-leaf pine in the county and not more than 
10,000 acres of lol)lolly pine .-suitable for milling purposes. The 
central part of Big Gum swamp is open, covered with scattered 
savanna pin(>s and an undergrowth of gallberries, huckleberries, 
brambles, etc. 

Bkacfort COUNTY. — Tlicrc is some cypress along Ghocowinity, 



THE SEABOAKD REGION. 29 

Blount and the other streams of the county, but the supply is 
rapidly being exhausted. The loblolly pine, which had an original 
area of over 100,000 acres, has been largely removed except in the 
north-eastern section. Much of the best oak in the county has been 
converted into staves for the West Indies trade. 

The Pamlico pexixsila, consisting of the counties of Hyde, 
Dare, Tyrrell and Washington, is largely swamp, having over 
1,000,000 acres of swamp in it. The uplands consist of narrow 
strips surrounding the swamp and land which has been drained 
around lakes Phelps, Pungo and Mattamuskeet. Around the east- 
ern edge of the swamp and enclosing tlie sound is a narrow strip 
of treeless sand dunes. Much of the soil of the swamp, especially 
in Dare, Hyde and Tyrrell, is peaty and covered with a growth of 
white cedar and bavs. There is estimated to be about 40,000 acres 
of white cedar now in the swamp. The cypress acreage is not near 
.so large as formerly, but there is still a large amount standing. 
The largest bodies lie in Tyrrell and Washington counties. The 
cypress lands, too, are the most fertile, and have to a large extent 
been drained and put under cultivation. Along the outer edges 
of the swamps' are oak Hats, which in Hyde are very extensive. 

The northern portions of Dare, Tyrrell and Washington, border- 
ing on the sound, have a growth largely of loblolly pine with some 
oak lowlands. The standing pine has been removed from over 
half of this area, which is about 100,000 acres. In western Dare 
there are also extensive tracts of pine lands which extend into 
Beaufort county. Much of the swamp in Washington and Tyrrell 
counties is thinly timbered with the savanna pine. There is a 
great deal of soft maple and yellow poplar scattered through the 
swamp, and in places on the most fertile soils are considerable 
quantities of hickory, both the shag-bark and white-heart hickory. 
Lumbering has been one of the leading industries of thesc^ coun- 
ties for a great many years, the numerous canals and streams which 
penetrate the region affording great facilities for removing timber. 

The counties north of Alhemakle sorxD are so similar in the 
character of their forests and soil, and are so closely connected with 
each other, that thev can best ])e described as one VkmIv. Fiv(* 
counties occupy this territory, Chowan, Perquimans, Pas(/notanl\ 
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Ckimdeii and CaiTituck^ Iv^^g from west to east in the order named'. 
All except (liowan are penetrated in the northern parts by the Dis- 
mal swamp, or arms of it which lie on the boundary between this 
State and Virginia. About Ho, 000 acres of Dismal swamp area lie 
in these counties. Although the swamp varies a great deal in 
character of soil, most of it is peaty and was formerly covered by 
a lu^avy growth of white cedar. All of this cedar swamp has been 
lumbered, except about 8,000 acres, and about 8,000 acres have 
been repeatedly burnt over, effectually destroying all trees, and in 
places burning out the soil to a great depth. There were some nar- 
row tracts of cypress in these swamps, and also in the swamps 
along the streams, but the cypress, like the white cedar, has been 
largely removed. These streams rise in the Dismal swamp and 
flow southward, cutting this territory into long divisions, forming the 
natural boundaries of the counties and convenient water-ways for 
removing timber along them. Oak was at one time abundant, but 
the finest has been cut out for staves and to supply the Norfolk 
navy yards. The finest pine also was removed uiany years ago for 
use in the navv yards. 

The construction of two canals, the numerous natural water- 
ways, and later a railroad crossing these at right angles, asso- 
ciat^^l with the nearness of Norfolk and the facilities offered 
there for the shipment and marketing of lumber, had, as early 
as 1850, ])uilt up a large trade in timber and lumber from 
these counties. The lumber which is now manufactured is almost 
entirely from the loblolly pine. During the past decade there has 
l)een shipped from this section in the log over 800,000,000 feet 
board measure, while nearly as much more has been sawn by local 
mills; but such is the wonderful recuperative power of the loblolly 
pine forests on a suitable soil that now there remains not less than 
25,000 acres of merchantable pine. The production of timber iu 
these counties is, however, not one-half of what it was ten years 
ago, and sooner or later the annual output will be reduced to the 
increase in ihe forest by tiie growth each year. 

These regions around the Dismal swamp were about the south- 
ern limits of the economic distribution of the hollv, the trees reac^^ 
ing here a hirge size. Large quantities of holly, dogwood and sr^*"^ 
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maple have also been removed, but there is still a great deal left. 
Some sandy ridges near the middle of these counties were once cov- 
ered with long-leaf pine, but there are scarcely any trees of it left 
now. The area of these counties is 7'>0,000 acres, over 95,000 of 
which are in swamps. The savanna pine is found at intervals 
through the swamps, and extends into Southern Virginia, as does 
tlie tupelo gum. Some of the cypress lands are largely timbered 
with gums. The soil, for the most part, is sand or a sandy loam, 
but in the Dismal swamp, where it is not peaty, it is usually com- 
posed of fine silt. The timber lands of these counties have, as a 
rule, been more thoroughly lumbered than any others in the State. 

THE INI^AND I.OBLOLLV PINE REGION. 

(f ATEs COUNTY, like the region just described, lies on the Virginia 
line, and has the extreme eastern part lying in the Dismal swamp. 
The Chowan river, which forms the southern and western boundary 
of the county, has along its entire course a narrow swamp. There 
are 20,000 acres of white cedar Umds in this swamp and several 
thousand acres in the Dismal swamp which are untimbered. The 
little cypress still standing in the county lies along Bennett's creek. 
Loblolly pine, which occu|)ied the central and eastern parts of the 
county, growing on a sandy loam, has been removed, except between 
ten and twentv thousand acres which are in small tracts. In the 
western part of the county is a high sand ridge resembling the pine 
barrens. The long-leaf [)ine has been removed from this and an 
open growth of loblolly and short-leaf pine with black-jack beneath 
them has taken it« place. In the extreme north-western portion 
there is a strip of bright-colored loam soil, timbered with a heavy 
growth of post, black and red oaks. Most of the timber cut from 
this county is transported to Virginia. 

Hertford county is the first of a number of counties lying in 

the pine uplands which has no large swamps. The eastern and 

southern parts of the county have a .sandy loam soil, in places 

silty and very compact, which was covered with a dense loblolly 

pine forest, now largely lumbered, through which were interspersed 

nurvow strips of white and red oak lands. In the northern part of 

th^ county there is more oak and dogwood mingled with the pine. 
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There are about 25,000 acres of iinlumbered loblolly pine land. 
The cypress, which is confined to the alluvial land along the streams, 
is more abundant along the Ahosky and Pottecasy than any other 
streams. 

Bertie county has a soil and growth similar to those of Hert- 
ford county, consisting for the most part of upland loblolly pine 
lands. In the southern part, however, it is skirted by the Roanoke 
river, which is bordered with a broad swamp still having large 
quantities of white and red oaks, gums, maple, Cottonwood, hickory, 
sycamore and elms and some ash and cypress in it. There is also 
some cypress along Cashie and Rocjuest creeks. Although the tim- 
ber yield of this county has been very large for a number of years 
there are now standing 6o,()0() acres of unlumbered loblolly piue. 
Early in this century Bertie county was known as the **pine forest," 
on account of the densitv and excellence of its forests of this tree. 

Martin county lies south of Bertie on the opposite side of the 
Roanoke. Its soil is similar to that of the last described counties, 
but the Roanoke river swamp is less continuous, being confined to 
several bends in the river in the eastern part of the county. Along 
the river there are some narrow sand ridges, now covered with 
black-jacks and small post and red oaks. The remainder of the 
forest area is loblolly pine land, about two-thirds of which has 
been cut over. The county is the seat of extensive milling opera- 
tions. 

Pitt county, being drained in the northern and eastern parts by 
the Tar river and Grindle creek, one of its largest tributaries, has 
for many years furnished large quanties of timber for the mills at 
Washington. Along all the streams are large stretches of cypress 
swamp and oak lands, the latter forming virgin forests and the for- 
mer only partially lumbered. The loblolly pine near the larger 
streams has been extensivelv cut. In the southern and western 
sections the soil becomes more saudy, and the original growth, long- 
leaf i)ine, has been replaced by loblolly pine, mixed with a low 
growth of oaks. The loblolly has never ])een removed from thi^> 
section. 

Greene county, which lies just south of Pitt, has in the nortV"x- 
ern parts a soil similar to that of the adjacent portion of Pitt, a 
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s covered with similar forests. In the southern section the soil is 
more sandy and there are numerous sand hills, approaching the 
pine barrens, now nearly denuded of the long-leaf pine, which was 
3nce abundant, and largely covered with sand black-jacks. Along 
Oontentnea creek and its numerous tributaries, wliich drain the 
entire county, are extensive tracts of cypress swamps. In the 
northern part of the county these swamps, which extend over into 
Pitt, have been but little lumbered; in the central portion, however, 
exploration has been carried farther. About one-half of the forest 
lands, or 30,000 acres, is still covered with merchantable loblolly 
pine. 

Edgecombe and Wilson counties lie west of those last described 
and have an average elevation of al)Out oO feet higher than that 
of these counties. Their soil is considerablv drier and more sandv 
than that of the section to the east of them, being a sandy loam, 
which in places passes almost into sand. The long-leaf pine, which 
primarily occupied these lands, has been largely destroyed and a 
scattering growth of loblolly pine, with an undergrowth of low 
post and red oaks and dogwood or thickets of black-jack oak, have 
taken its place. There are along the streams occasional strips of 
cypress swamp which have not been lumbered and there is a con- 
siderable quantity of other swamp timber, sweet and black gums, 
tupelo, soft maple, and occasional overcup and chestnut oaks. 
Although over one-half of the area of these counties is under cul- 
tivation, there is still standing a considerable quantity of mer- 
chantable loblolly pine. 

Wayne, another of the loblolly pine counties, has in the section 
contiguous to Wilson county a soil and forest similar to those of 
Wilson, but south of the Xeuse river, which flows through the 
centre of the county, there are extensive tracts of pine barrens, 
stripped of pine and covered with sand black-jack oak or com- 
l»letely denuded. Skirting the Neuso river and its tributaries are 
tracts of swampy alluvium, on which there are still merchantable 
gums and oaks, and in phices cypress and ash. The loblolly pine 
frojsemary), which was once abundant along these hinds, has for the 
^lost part been removed. There are several small whit(^ ^edar 
' trays'' at different places in the county. The loblolly pine, exeept 
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that along the streams, is all second growth and forms open forests. 
About one-fifth of the wood land, or 80,000 acres, is loblolly pine 
fit for mill timber. When removed this loblolly pine is apt to be 
succeeded by small oaks. There are now standing in this county 
probably 30,000,000 feet of .scattering long-leaf pine. 

Lkx(.>ir corxTY is situated on the Xeuse just below Wayne, and its 
swamp lands along the Neusc* are of the same character and in a 
similar condition. The extreme southern and western parts of 
the county are very .^andy, and in places on the ridges there are 
important bodies of long-leaf pine, or black-jack oak, which in 
places has rej)laced it, while between the ridges there lie very nar- 
row alluvial or peaty bottoms covered with a growth of swamp 
timbers. Scattered through the county are plains, at times inun- 
dated, on which there is a growth of oaks, maples, elms and ash. 
The eastern section is fiat loblolly pine land covered with a heavy 
growth, except near the river; but there are scattered through this 
loblolly pine forest small pocosins covered with savanna pines 
and a varietv of shrubs. There are about 30,000 acres of lobloUv 
pine and 30,000,000 feet of standing long-leaf pine in the county. 

Johnston corNTv lies west of Wavne and is also drained bv 
the Neuse. Along the river and its numerous tributaries there 
are the usual strips of swamp}* alluvium covered with swamp 
timbers. In the eastern and southern parts of the county the soil 
is a sandy loam, which becomes more loamy toward the north and 
west, and the surface in these sections is more rolling and hilly. 
The timber on this loam consists of long-leaf pine, mixed with 
oaks and loblolly j)ine, and in the southern section near the river 
there are (piantities of valuable loblolly i)ine. There has been 
very little milling done in the county, but considerable timber has 
been rafted to mills down the river. The long-leaf pine is being 
very ra[)idly replaced l)y the loblolly pine, the amount of the 
former now standing being only about 1()0,000,000 feet. 



THE PINE-BARRKN RIX.ION. 



In Kor.KsoN corNTV there is along the dark loam lands of tWi' 
Luml)er river 2S.()0() acres occupied exclusivelv bv the lobloV\N 
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ine. This pine is in all stages of growth, and is gradually taking 
he place of the long-leaf pine as the latter is being destroyed by for- 
st fires or otherwise. Many of these tracts covered with loblolly 
due appear, however, to have always been occupied by this tree 
rhich here forms, on soil sufficiently moist and loamy, small clumps 
>f unmixed growth frequently 100 acres or more in extent. These 
rees are coarse-grained, largely of sap wood, and are from two 
o two and one-half feet in diameter. None of these have ever 
)een cut for lumber. In Big swamp there is j)robably 5,000 acres 
»f loblolly pine, which is largely of the roseniaiy variety, mixed 
nth large gums and cypress trees. Only a part of this swamp 
las been lumbered. The area of the gum and cypress swamps is 
ibout 30,000 acres, lying in Big swamp and its tributarj^ marshes, 
lowers swamp and the other swamps along Lumber river. There 
las been very little lumbering done in them. There are no exten- 
ive oak flats in the county and little ash or poplar. On the long- 
eaf pine uplands, lying in the southern and northern sections of 
he county, there are 280,000,000 feet of merchantable timber. 
?he pine lying immediately along the railroads has been to a large 
xtent removed. 

Bladen county has about 12,000 acres of cypress land lying 
long Brown marsh. Big swamp, C'ape Fear river, Colly and Turn- 
mil creeks. About 4,000 acres have been more or less thoroughly 
umbered ; and there are about 3,o00 acres of white cedar swamp, 
^'hich have to a large extent been cut over, but were left in a fair 
londition. This latter lies in Big Juniper bay and various smaller 
)ays on the north side of the Cape Fear. There arc large tracts 
[)f untouched oak flats and gum swamps mostly in the southern 
and western parts of the county. Good ash, except in the smaller 
swamj)s, is becoming scarce. This county has a swamp area of 
about 55,000 acres. The loblolly pine, except along the swamps, 
is usually scattering. There cannot be less than 10,000 acres 
occupied by this pine, only the flnest and largest trees having been 
'cnioved. The long-leaf pine lands of Bladen have been very 
^^(\\y treated. On either side of the Cape Fear river there are 
"^tensive tracts of **pinc barrens," on which this pine has been 
^^*v largely destroyed, so that it is really waste land. But there 
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is still about 308,000,000 feet of standing long-leaf pine, lying 
chiefly in the western and southern j)arts of the county. 

New Hanover coi nty lies immediately on the coast, and con- 
sists largely of pine barrens. The long-leaf pine has been for the 
most part removed or destroyed. There are still, however, several 
million feet standing in different parts of the county. In the 
northern part along the North East river there is some swamp 
land timbered with gums and some oak. Smith's island, which 
lies at the southern extremity, is densely timbered with a growth 
of hardwoods, largely water and live oaks, interspersed with pal- 
mettos. 

Cumberland county, like the northern part of Bladen, lies 
largely in the sand-hill region and contains considerable areas of 
"pine barrens,'* from whicli the original long-leaf pine forests have 
been removed. In the eastern part of the county there is some 
white cedar along the streams or occupying small swamps, and 
along most of the deeper streams there is cypress There are no 
extensive bodies of merchantable oak or loblolly pine to be found. 
In the eastern part of the county the long-leaf pine has been largely 
cut out, but west of Favetteville it forms extensive forests, extend- 
ing nearly to the Moore county line; and there are probably »"U0,- 
000,000 feet of standing long-leaf pine in this region. 

Harnett county is situated north of Cumberland, and that 
part of it lying south of the Cape Fear river, which divides the 
county into northern and southern halves, is a continuation of the 
rolling sand-hill country with its i)ine barrens of Cumberland 
county. The larger part of these pine lands is in an exceedingly 
bad condition, having been burnt over until there are extensive 
tracts entirely denuded of all tree growth. There is very little 
cypress to be found in the countV'. North of the Cape Fear river 
the country merges into the dark loam uplands covered with a 
young growth of oaks, dogwood and loblolly pine, which are 
replacing the long-leaf pine. There is only about 200,000,000 
feet of long-leaf pine now standing in the county. Harnett county 
furnishes some timber for the Wilmington market, last year it 
having been estimated that about 1,000,000 feet, board measure, 
of long-leaf pine timber was rafted down the Cape Fear river. 
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Sampson county. — The oak lauds of Sampson lie in the north- 
rn part of the county and are covered with a growth of young 
rliite and post oaks. There are no large bodies of wa);er or chest- 
lut oak flats. The cypress and gum swamps lie in narrow strips 
kloug Black river and Big and Little Cohary creeks. The unlum- 
)ered cypress lands cover about 3,800 acres, and about an equal 
irea has been cut over to obtain timber for the Wilmington mar- 
cel. The long-leaf pine lies chiefly in the southern and central 
parts of the county. The standing pine amounts to about 330,- 
[)00,()00 feet. The loblolly pine, largely second growth, is scat- 
tered through all sections of the county and occupies about 35,000 
acres. This county has for many years furnished a large part of 
the timber that is carried to Wilmington. 

Richmond county. — The larger portion of this county may be 
described as being typical sand-hill country, the surface being 
undulating and even hilly, and the soil sandy; the sand often 
being many feet deep. In the extreme western part there is along 
the Pee Dee a narrow strip of alluvial swamp, heavily timbered 
with red, overcup and chestnut oaks, red maple and hickory. In 
the eastern part of the county there are white cedar, gums and 
cypress of inferior quality along the streams. The long-leaf pine 
which covQfs the remainder of the county has, over the larger 
areas, been removed when adjacent to the railroads. Lumbering 
is, however, largely carried on in the northern part of the county 
at the present time, and extensive bodies of timber still remain 
there and in the eastern section. There remains probably 220,000,- 
000 feet of standing long-leaf pine. 

MooRE county lies north of Richmond and has in the southern 
part, along the sand hills, a similar soil and topography. This 
section, embracing the southern two-thirds of the county, is cov- 
ered with long-leaf pine and is the seat of the largest long^leaf 
pine industry in the State at the present time. In the middle 
portion of the county, where the soil is more loamy, there is con- 
siderable post oak and small hickories mixed in with the pine 
along the hill-sides and yellow poplars and a few loblolly pines 
along the lowlands. The northern third of the county has a 
loamy soil covered with a growth of hardwoods mixed with long- 
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leaf and short-leaf i)ines. Altliough extensive lumbering opera- 
tions have been carried on in these pineries for the past fifteen 
years, so that all timber near existing lines of railroad has been 
removed, there are probably 320,000,000 feet of long-leaf pine still 
standing in the county. The long-leaf pine is succeeded in this 
county, as is the case in Richmond, by sand black-jack oaks. In 
the very sandy partes of the county there is only a little loblolly 
pine, with small cypress trees and some white cedar scattered along 
the streams. 

THK TR.\NSITION REGION. 

Northampton county is situated on the boundary between the 
loblolly pine uplands and the hardwood hills which cross the west- 
ern third of the county. The loblolly is mixed in places with scat- 
tered short-leaf pine, and is, except along the swamps and streams, 
very largely a second growth. It has never been lumbered. The 
southern and western boundary of the county is the Roanoke river, 
and along its- entire course there is a strip of alluvial swamp from 
one to three miles wide, covered where there have been no clear- 
ings made with a heavy growth of tree^ similar to that along the 
same river in Bertie county (p. 20). 

Halifax county. — The eastern half of Halifax countv, like the 
greater part of Northampton, is a fairly level region, with an aver- 
age elevation of but little more than 100 feet above sea-level. The 
soil is generally a sandy loam, and the forests of this region con- 
sist mainly of loblolly pine with the short-leaf pine, post oak, Span- 
ish and white oak interspersed. On the northern boundary of the 
county along the Roanoke river lowlands, which are of less extent 
on this side of the river than on the northern side in Northampton 
county, are at intervals forests of black gum, sweet gum, red maple, 
elm, re<l oak, ash, sycamore, hackberry, and other deciduous trees. 
Occasionally one finds on portions of these fertile lowlands, the cul- 
tivation of which ceased some fifty years ago, vigorous but scatter- 
ing black walnut trees nearly 2 feet in diameter and more than oO 
feet high. Beech creek, likewise, with its larger affluents. Marsh and 
Beaver Dam creeks, have along their courses some ash, cypress, 
gums and tupelo, and these streams are bordered in places withi- 
extensive flats of scarlet, chestnut, overcup and willow oaks. Th^ 
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western half of the county is quite hilly, as are also the western 
portions of Northampton and Nash counties. The soil, while 
sandy, gravelly and pebbly in places, is in general much more 
clayey than that of the eastern section. The forests of this west- 
em half of the county are mostly oaks, hickories and other hard- 
wood trees, with a few scattering short-leaf pines. 

Nash county has a soil and topography much resembling those 
of eastern Wake, being a rolling country, hilly along the larger 
streams and having a light loam soil. The growth, also, is like 
that of Wake, consisting of scattered long-leaf pines, about 20,000,- 
000 feet, board measure, standing, which is rapidly being replaced 
by loblolly, or on close soils by oaks, dogwood and hickories. The 
long-leaf pine extends west to the clay hills; on which the 
hardwoods of the uplands are mixed with short-leaved pines. There 
is more loblolly pine here than in Wake, both original growth and 
second growth. There has been very little lumbering done in the 
county except immediately along the lines of the railroads. 

Montgomery county, lying west of Moore, has in the eastern 
part, on a loam soil, a heavy growth of hmg-leaf pine which has 
never been lumbered. This growth toward the middle of the 
county is mixed with short-leaf pine and hardwoods, and there the 
hardwood uplands begin. This is the finest body of pine for lum- 
ber now in the State, having been worked for turpentine for only 
four or five years. There are 338,000,000 feet of long-leaf pine in 
the countv and about 40,000,000 feet of short-leaf There are 
some extensive bodies of hardwoods in the ("wharrie mountains in 
the western section. 

ChathAxM county now has an inconsiderable amount of long- 
leaf pine in the extreme south-eastern section. Its place has been 
taken as it was removed by a heterogeneous growth of oaks and 
the short-leaf pine. In the middle part of the county there are 
along the ridges short-leaf pines and hardwoods, while the low- 
lands along the Ilaw and the Deep rivers are timbered in most 
places with oaks, maple and loblolly pine. 

Wake county has in the eastern i)art considerable long-leaf pine 
still standing, mixed with a young and vigorous growth of oaks 
«nd dogwood. The soil is for the most i)art a reddish loam, inter- 
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spersed with sandy ridges, on which the long-leaf pine, where it 
has not been replaced by black-jacks, is more abundant than on 
the loam. There are 30,000,000 feet of this pine standing. East 
of the center of the county the short-leaf pine appears, and from 
there westward it is tlie commonest old-field pine. There is a very 
large acreage of both second growth short-leaf and loblolly pines 
in the county and probably 60,000,000 feet of their original growth 
standing in the eastern section. To the liorth and west of Raleigh 
the surface is more broken and the oak growth more abundant, 
except along the gravelly ridges, where there is short-leaf pine. West 
of Wake the loblolly pine becomes less freiiuent. 

EXISTING SUPPIA' OF TIMBER IN EASTERN NORTH CAROLINA. 

In conclusion, it can be said that certain kinds of timber, both 
useful and abundant, are as yet of little commercial importance 
in most parts of the coastal plain region. Such are water, willow, 
overcup and chestnut oaks, sweet and black gums, soft maple 
and sycamore. The supply of some other kinds of timber, such 
as ash and holly, has been nearly exhausted. 

There are still large quantities of cypres^ standing in some coun- 
ties, while in others the supply has been almost exhausted. This 
tree is of yery slow growth and shows little tendency to reproduce 
itself abundantly, the regrowth after it has been removed gener- 
ally being sweet and black gums. The soil of cypress swamps is 
usually one of the best of swamp soils and when drained is very 
productive; so these swamj)s are being put under cultivation. Con- 
siderable areas have already been reclaimed for agricultural pur- 
poses, and a great deal more is to be thus reclaimed in the near 
future. It is evident from this that in this State there will never 
be any general second growth of cypress to take the place of that 
which is now being removed. 

White cedar, which usually occurs with white bays in small 
swamps or in clumps in other swamps, flourishes only on a peaty 
or verj- sandy soil which is largely mixed with organic matter. 
These soils are unfit for agricultural purposes and their fertility is 
easily destroyed by fire during very dry seasons, especially where 
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the dried debris resulting from logging fills the woods. Unless 
these swamps are burnt out a growth of the same species is most 
likely to replace the white cedar after lumbering, but in the event 
of a fire the white bay {Magnolia glauca L.) will succeed and 
usually retain possession. Although white cedar is very valuable, 
grows rapidly, and there is only a comparatively small amount 
in the Eastern United States, these swamps are from carelessness 
frequently burnt and the chance of a regrowth thus destroyed. 

The loblolly pine, now generally recognized as a valuable lum- 
ber tree, is the dominant pine over a large area, and has been 
removed from only a relatively small part of th(» territory it occu- 
pied. It is a tree of rapid growth which seeds abundantly and 
asually follows itself after lumbering. Oak occasionally replaces it 
as the hardwood uplands are neared. However, on account of the 
iestructiou of a great part of the young growth, these second 
growth forests are never as dense as they should be. This produces 
less timber to the acre and is the cause of manv deformities, as 
knotty, crooked and short-stemmed stocks. The loblolly pine is 
also taking the place of the long-leaf pine in the forest on moist 
soils, and on drier soils when the latter have been under cultiva- 
tiou. The standing merchantable loblolly pine can be said to cover 
about 1,150,000 acres in the eastern part of the State. Allowing 
a cut of 4,000 feet, board measure, to the acre, this will make 
4,600,000,000 feet of standing loblolly pine. At the present rate 
of cutting, 290,000,000 feet, board measure, having been reported 
as cut during 1893, this would last iifteen years. The final amount 
cut will, however, be much larger than this, since in the mean- 
while there will be a constant increase each year in the amount of 
young growth available for milling purposes and a considerable 
increase in the size of the merchantable pine now standing. The 
entire acreage of loblolly pine laud, including the lumbered areas 
with second growth on them, the unlumbered and lands where it 
is taking the place of the long-leaf pine, is considerably over 
4,000,000 acres. 

There are possibly 300,000,000 feet of the mvamia pine in poeo- 
gins and around the edges of swamps and nearly as much short- 
leaf jyine .situated in the counties bordering the oak uplands. Most 
3f this will be lumbered along with the loblolly pine. 
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The total amount of merchantable long-leaf pine now standing in 
the Stiite is about 3,103,000,000 feet. The estimate of Mr. Kid- 
der, of Wihnington, N. C, prepared for the United States Census 
Department, fixes the amount of timber, standing, on May 31, 
1880, in the counties south of the Neuse river, at 5,229,000,000 
feet. This, compared with the amount now standing in the same 
counties, shows a decrease of 2,000,000,000 feet in the amount of 
merchantable pine in thirteen and one-half years. At this rate of 
decrease in less than twenty years the long-leaf forests will be a 
thing of the past. The rate of decrease is, however, one of con- 
stant acceleration, since the yearly output of the mills is increas- 
ing and there is a much larger amount of abandoned orchard at 
the mercy of wind and fire. 

At the end of twentv vears there mav remain scattered bodies 
of this pine remote from transportation facilities or too small to be 
profitably sawn, but th(»re will be nothing more.. The length of 
time the long-leaf pine will last can be stated with more certainty 
than in case of the loblolly pine, because in the case of the former 
there is no appreciable addition of merchantable timber from 
second growth woods. 

The total amount of merchantable pine of all kinds {loblolly, 
long-leafy short-leaf and savanna) in these Eastern North Carolina 
counties can be placed at about 8,200,000,000 feet, board measure. 

The amount of standing swamp timber cannot be estimated with 
any degree of accuracy, since no average can be arrived at for the 
cut per acre, and only approximate figures can be gotten for the 
acreage. Cypress, for instance, will cut from 500 to 5,000 l^et to 
the acre as a general thing, but numerous reports were made by 
trustworthy lumbermen of cut.s running from 15,000 to 20,000 feet 
to the acre. There is a very wide range given for the amount of 
white cedar to the acre, but not so wide as that for cypress. The 
water oak and chestnut oak lands usuallv have a more uniform 
growth, and will cut from 1,500 to 3,000 feet to the acre. One of 
the chief difiiculties connected with the handling of this oak, 
where such has been attempted, is that when green it has a greater 
specific gravity than water and cannot be floated out unless rafted 
with lighter woods. The same is true of the elm, hickory and 
much of the gum. 



CHAPTER II. 
THE WASTE LANDS OF EASTERN NORTH CAROLINA. 

It is a very generally received opinion that the eastern part of 
North Carolina, especially that part covered with the long-leaf 
pine, is so densely wooded that for very many years at least there 
will be there not only an abundant supply of timber, but of a tim- 
ber of the very finest quality. The long-leaf pine for nearly tw^o 
hundred years has fully supplied all demands, not showing until 
very recently the least sign of failing. During the period between 
1860 and 1870 the timber of the **pine barrens^' was treated in a 
most reckless manner, and the fires which passed through them 
left traces which will last for many years to come, burning thou- 
sands of acres as clean as if they had been placed under cultiva- 
tion. The timber which suffered most was that on the higliest 
and driest land, where the ground was covered beneath the trees 
with a thick growth of wire-grass {Arutida stricta Mx.) and such 
broom grasses as grow on dry, sandy soil {Andropoyon tencr Kunt. 
and A. Ellwttii Chap.). 

The 3,100,000,000 feet of merchantable long-leaf pine still 
standing might seem to be sufficient to last for building and 
fence material in districts not readily accessible to large lum- 
bermen for an indefinite time. But this is not so. The fact 
that since 1873 the output of turpentine in this State has fallen 
off over one-half, which of itself gives a very vivid idea of the 
number and extent of the turpentine orchards that have been 
abandoned, shows that it is now only a ([uestion of a few years 
before the turpentine yield will be reduced practically to nothing. 
This will mean that all tlie orcliards have been abandoned, and it 
will be only a short time after their being abandoned before the 
destruction of the timber takes place, either by fire or by its being 
blown down, or by the two agencies combine<l. 

The greater part of the dry upland soils of the pine belt are of 
two kinds: (1) the sandy loam soils of the level piney lands, and 
(2) the sandy soil, of nearly pure deep sand, characteristic of the 



44 FORESTS, FOREST LANDS AND FOREST PRODUCTS. 

pine barrens of the sand-hill regions. These barrens are dry and 
frequently form large tracts of rolling or even hilly land. 

The first of these soils is not unproductive and is well adapted 
to agriculture; and as the original growth of long-leaf pine is 
removed from it the loblolly pine and a small growth of different 
kinds of oak, mostly the post, Spanish and black oaks, tiike its 
place. In the pine barrens, on the other hand, no oaks will flourish 
except two very small, worthless trees, the sand black-jack and the 
** barren" willow oak, and no pine except the long-leaf pine. 
Unless the soil has been previously cultivated the loblolly pine 
does not take posession of these lands, even when there are numer- 
ous trees of this species vStanding near by in wet places. From 
this it follows that when these high sandy lands are being strij)|)ed 
of their original growth of long-leaf pine, if its young growth is 
not allowed to develop, no tree of economic importance will natu- 
rally take its place. The sand black-jack oak in twenty years will 
have matured and begun to decay, while in that time a pine has 
only fairly begun its life, although its usefulness, even then, will 
be much greater than that of the more (juickly maturing black- 
jack. 

There are few uses to which the black-jack can be put. Its 
small size excludes it from being employed in construction; in con- 
tact with the soil it decays rapidly, and so is unfit for fence posts. It 
makes a very good fire-wood and is largely used for this purpose 
in Wilmington, Southport and other towns, and also in the coun- 
try. Its bark is said to be valuable for tanning, but although the 
growth of this tree covers a very large area it is doubtful if the 
yield of bark per acre would be sufficient to make it of any commer- 
cial importance. The upland willow oak is even of less impor- 
tance than the sand l>lack-jack. While the i)resence of these trees 
is not pernicious, and is in fact much more beneficial to the land 
than would be a state of entire denudation of all forest growth, 
yet their growth is not near so valuable as that of the long-leaf 
pine, and the advantages arising from their presence are greatly 
inferior to those derived from a forest of the long-leaf pine of the 
same age. For this reason every means should be taken to enable 
the long-leaf pine to regain a firm hold on all high sandy land 
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which has now on it no growth at all, or none of greater worth than 
the two oaks just referred to as growing on those lands. 

SCARCITY OF TIMBER IN THE SAND-HILL RE(iIONS. 

The exhaustion of the long-leaf pine forests is not a concern of 
the distant future alone, — something to be talked about and never 
to be realized. There are already localities, of limited area, to be 
sure, where there has never been a lumber mill, and with not one- 
tenth of the land under cultivation, where there is not now suffi- 
cient timber to properly fence the fields. The district around 
White Hall, Bladen county, is such a one, and this place is in the 
very centre of the long-leaf pine belt. Here good pine for fencing 
has become so scarce that a '* stock law'' or "no fence law" has 
been secured by which all live stock is to be confined to the Cape 
Fear river bottom, and that alone, fenced in across a bend of the 
river. There are other localities in Bladen, Sampson and Cum- 
berland counties with about the same proportion of land under 
cultivation that find it hard each year to secure rails necessary for 
fence repairs, and obtaining them becomes annually more difficult 
as the forests from which the material is procured diminish in size. 
It is usually the case that some tree succeeds this pine as it is 
gradually cut off or otherwise destroyed, and this tree is usually 
the sand black-jack, and it forms over the land where the pine 
has once been a thicket of low, scrubby trees, which in less than 
twenty years will die and be replaced by a similar growth. 

Scattered among these scrubby oaks are frequently stunted, 
knotty long-leaf pines, with a thin, sickly foliage of yellowish 
green, which are permitted to stand because they are regarded as 
useless. There are also large tracts of land on many acres of 
which there are no pines at all, and others where the black-jack 
even has not succeeded in getting a foothold, wire-grass and a few 
bushes being the extent of the vegetation. 

THE LARGER TRACTS OF BARREN LAND. 

Bladen county has its largest tract of this barren land in the 
northern part of the county, between the Cape Fear river on the 
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south and Black river on the north-east, extending eastward as far 
as Lion swamp and west nearly as far as Parkersburg. It is about 
18 miles long and from 4 to 10 miles broad, and has almost 70,000 
acres of waste land in it. There are on it, however, a few bodies 
of pine in excellent condition, which either have not been boxed, 
or if boxed have been carefully protected; but for the most part 
it is covered with a scanty growth of sand black-jack, beneath 
which there is a great deal of densely tufted wire-grass, though in 
places there are only lichens and moss on the ground, or sometimes 
stretches of dazzling white sand. Here and there are small long- 
leaf pines, exhausted by the continued boxing. 

In depressions where the soil is wet there are gallberry **bays" in 
which are a few savanna pines, but there is no loblolly pine except 
bordering the larger streams. These streams having loblolly pine 
along their banks are the Black and Cape Fear rivers, Colly swamp, 
Johns and Turnbull creeks, (-oily swamp and Johns creek have 
in places a rich deep soil, formed of a fine silt largely mixed with 
organic matter, and could be easily drained. The drainage of Colly 
swamp for agricultural purposes is now being undertaken and it is 
probable that most of the swamp land will ultimately be drained, 
since it is much more fertile than the sand-barren uplands. This 
will mean, of course, the removal of the swamp timber. Although 
these streams have loblolly pine along their courses, its seed has 
never produced a young growth on any of the neighboring high 
sandy land; so that when the swamp timber is exhausted there will 
in reality be a dearth of building material throughout this region. 
The long-leaf pine timber from the tract was largely taken off to 
supply the mills at Wilmington, though much of it has been 
destroyed by Hres. T^ven now some long-leaf pine timber, of an 
inferior quality, is obtained fiom here. 

The surface of the hind is gently rolling; the soil is nearly pure 
sand, with a small j er^'entage of other mineral matter in it, and the 
subsoil, which is a liglit yellow sandy loam, lies too deep beneath 
it (from s to lo fe ^t below the surface) to be reached by the roots 
of trees. Generally there is no humus, the constant fires burning 
off the leaves and dead gra.ss soon after they become dry. There 
are in Bladen county several smaller tracts of waste land, which 
lie south of the Cape Fear river. 
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In Sampson county there is, perhaps, no single tract of waste 
land which covers an area as large as 10,000 acres. But beginning 
in the south-western section of the county, near Autryville, and 
following the Black river down, there are several small areas of 
from 3,000 to 8,000 acres, all of which areas are in a bad condition. 
These have been burnt over and in manv instances are still covered 
with charred stumps or encumbered with fallen trees. The surface 
sand here is not as deep as in Bladen, the loam usually lying about 
three feet below the surface ; nor is it as continuous, being cut across 
by Big swamp, Big and Little Coharie, and by several other swamps 
and streams. The population here is thicker than on the southern 
side of the river, and there is more cleared land, but there is as yet 
no scarcity of good timber. As the trees are here worked for tur- 
pentine longer than elsewhere in the State there are less abandoned 
orchards and the forests are better protected. The combined area 
of all the waste tracts in this countv amounts to about 25,000 acres. 

Ci'MBERLAND corNTY lias in its eastern part a continuation of 
the siind-hills of northern Bladen. The land in some places is 
more hilly, and the loam subsoil lies usually at such a depth below 
the surface (o to 20 feet) that the roots of many trees do not reach 
it. The waste land lies mostly east of Fayetteville, all along Rock 
Fish creek, and south and east of Manchester. There are, however, 
many bodies of excellent timber in this latter section of the county. 
Along some of the creeks in the south-eastern part of the county 
the land is almost bare of all tree growth, while in other places, 
particularly in the north-eastern part, there is a heavy growth of 
sand black-jack, which has an average height of about lo feet. 
There are at least 40,(K)0 acres of such barren laud in Cumberland 
county. Although not one-tenth of the soil is under cultivation 
sevenil reports from the county state that in many places fencing 
material is becoming scarce. 

Timber, other than the long-leaf pine, is not abundant in most 
parts of the county. The streams all have narrow channels and 
there is not much hardwood or loblolly pine along them. There 
are several white cedar "bays/' but these can supply no build- 
ing material. West of Fayetteville there is the same kind of soil 
that there is in the eastern part of the county, but there is much 
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more timber standing. This part of the county is a succession of 
sand ridges and sand hills, which are covered with a fair growth 
of long-leaf pine. Nearly or quite all of this pine has been boxed, 
and altliough a considerable amount of lumbering has been done 
there remain large areas of valuable pine forests. 

Harnett county has in its southern parts a large area of waste 
land, which is in a worse condition than anv other such tracts 
observed in the State. This is what is called the "Thomas Strange 
tract," which extends from the Lower Little river on the south to 
Little river on the north, and eastward 15 miles from Swann Station, 
on the C. F. & Y. V. R. R. This tract contains over 40,000 acres 
of waste land, two-thirds of which has but few merchantable pines 
on it and scarcely any sand black-jack. All of this except the 
part immediately adjacent to the railroad was reduced to its present 
condition by repeated forest fires, the thick wire-grass forming the 
fuel which carried tlie flames. The territory along the C. F. & Y. 
V. R. R. has been lumbered and there is still some lumbering 
operations going on along it where there arc bodies of timber which 
have been protected from the fires. 

The topography of the southern part of Harnett is similar to that 
of Cumberland. It is a typical *^sand-hiir' region, and its soil is 
sand with the loam lying very deep below the surface. The streams 
usually have narrow channels and verv little hardwood or loblollv 
pine along them; but along Upper Little river and the Cape Fear 
there are in places wide and well-timbered ** bottoms." The north- 
ern part of the county h"as a salmon-colored gravelly loam soil on 
which loblolly pine and white oaks are replacing the long-leaf pine. 
In the western part of the county and extending east from Jones- 
boro there is another tract which was burnt over several yeai's ago 
and much of the timber on it destroved. This latter area is not 
" waste land " now, but it soon will be. Harnett county, being inter- 
sected by th(^ Cape P'ear river and two of its largest tributaries 
which afford transportation facilities, furnishes yearly a considerable 
amount of timber (long-leaf pine) for the Wilmington mills. 

Moore county has 60,000 acres of waste land, all of which has 
been recently lumbered, though much of it has been burnt off' sub- 
sequently. This land has a heavy growth of young sand black- 
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jack on it, and in the localities more recently lumbered there 
remain a few scattered pines. It lies in the eastern and southern 
parts of the county, along the railroads. In places there are some 
post and Spanish oaks with the sand black-jack oak, but there is 
almost no loblolly pine and no other material suitable for building 
purposes except the long-leaf pine. When lumbering has cea^?ed 
there will probably be over twice the area of waste land there now 
is, since all the southern section of the county is high rolling pine 
barrens, with a deep sandy soil. 

Richmond county has a soil in character similar to that of the 
southern part of Moore; but since lumbering has not been so 
extensively carried on in Richmond as in Moore there are in the 
fonner only about 40,000 acres of waste land, all of which have 
been lumbered except a few small tracts which have been burnt 
over. This waste land lies along the C. C. and R. & A. R. R's. 
It is covered with a thick growth of sand black-jack oak, and there 
are undersized pines scattered over a part of the area, many of them 
still being worked for turpentine. Except the long-leaf pine th(5re 
is very little timber in the eastern part of the county suitable for 
building material. 

Robeson county has very little waste land and very little deep 
sand except in the northern part of the county. In that section, 
adjacent to the Cape Fear river, there are possibly 10,000 acres 
with little tree growth except sand black-jack oak. In the middle 
and southern parts of the county the loblolly pine is taking the 
place of the long-leaf pine. 

Brunswick county contains several thousand acres of waste and 
very thinly timbered lands along or near the sea-coast and the Cape 
Fear river. While these lands were never heavilv timbered thev 
are now rapidly getting into a deplorable state, which is a presage 
of the final destruction of the long-leaf pine. 

Columbus county has about as much waste land as Brunswick. 
This land is in small tracts lying in the southern part of the county 
and the sand black-jack oak has taken possession of most of it. 
(rood loblolly pine is, however, abundant through most sections of 
this county. 

Wayne county has 20,000 or more acres of waste land covered 
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only with sand black-jack oak and very scattering, exhausted long- 
leaf pines. This land lies in the central and southern parts of the 
county. Good timber is getting scarce in many places. Much of 
this sandy land in this and other counties has been highly ferti- 
lized and is cultivated in truck farms, vinevards and fruit orchards. 

Duplin county contains several thousand acres, in the northern 
part, covered only with the sand black-jack oak, through which, 
occasionally, there occurs a few scattering long-leaf pines. Near 
the railroads a great deal of this sandy land, which has been highly 
fertilized, is used in this county for truck gardening. 

Onslow and New Hanover counties have jointly about 25,000 
acres of waste land, some of which is entirely denuded and some 
covered only with the sand black-jack oak. In many parts of New 
Hanover county, especially between Wilmington and Wrightsville, 
there is a very promising regrowth of long-leaf pine appearing, 
though the trees are very scattering and fires destroy a great many 
of the smaller ones every spring. The growth of timber in the 
eastern parts of New Jlanover and Onslow counties, like that in 
the eastern part of Brunswick county, was probably never dense. 

Besides the above tracts tliere are in Johnstcniy Petider and Lenoir 
counties a few smaller tracts which have been stripped of the long- 
leaf pine and on which no valuable regrowth has appeared; and 
there is immediately along the coasts of Currituck, Dare and (hr- 
teret counties a narrow st^rip of land which in many places is entirely 
bare, and has been described by the late Prof. W. C. Kerr as form- 
ing drifting sand dunes, which, along the coast of Dare county, "are 
moving under the impact of the trade winds constantly toward the 
south-west into the sound." What effect these moving dunes may 
have on the existing channels in the sounds or how they may 
modify or change the inlets between the .sounds and the ocean are 
questions foreign to tlie present subject. 

It is a well-known fact, however, that the breaking of the ocean, 
in 1 ?(>:], througli one of these untimbered sand banks formed the 
New Inlet, 10 miles below Wilmington, N. C, and seriously changed 
the channel at the mouth of the Cape Fear river, lessened the 
depth of its water and caused the expenditure of a large amount 
of money before the damage done could be rectified and the break 
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securely filled. It could not be learnt whether this strip of sand 
dunes was ever timbered, though it is probable that at one time it 
was, since Smith's island and other parts of this same bank only 
a few miles distant are now heavilv timbered. 

THE ORIGIN OF THE WASTE LANDS. 

From the preceding it api)ears that there is a large amount of 
waste land lying in the south-eastern i)art of this State. There 
are now over 400,000 acres of such land and the amount of it, 
from various causes, is constantly increasing. This land consists 
of high, rolling or hilly sand barrens, formerly covered with 
extensive forests of long-leaf pint?. These forests yielded turpen- 
tine abundantly, but on account of the larger amount of sapwood 
and the coarser grain of the wood of trees growing on these poorer 
sandy hinds the lumber, though of good quality, was of a grade 
inferior to that from trees grown on fertile soils. Now, however, 
owing to the grossest neglect, large portions of these forests have 
either been destroyed entirely or reduced to such a condition that 
there is neither mill nor turpentine timber on them, and no 
regrowtli of the long-leaf pine has been allowed to take the place 
of the older trees as the latter were being gradually ext(Tminated. 
The soils of the barrens on account of their sandiness and poor 
quality will produce very few kinds of trees which have any 
economic importance. No valuable broad-leaved trees (oaks, etc.) 
thrive on these lands, and among the conifers (pines, etc.) the long- 
leaf pine is the only one growing naturally on them. 

The short-leaf pine, except where the loam subsoil lies near the 
surface, is rarely found, and it is only after the ground has been 
cultivated and enriched and the moister lavei's of earth have been 
brought to the surface that the loblolly pine will grow there. So 
it seems that the long-leaf j)ine is the only native tree of much 
value which flourishes on these barren, sandv lands. There are 
very few if any other forests in the eastern United States so pecu- 
liarly limited as to the variety of valuable tree growth as the long- 
leaf pine forests, particularly when it grows on the sand barrens; 
and there are no other forests which demand such care to obtain a 
regrowtli of the original dominant species. 
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Many kinds of trees after having been lumbered or burnt out 
are succeeded by smaller and less valued species, but the original 
growth in time again takes possession of the land. This is the 
case with the spruce forests of Western North Carolina and the 
white cedar (juniper) in the eastern section of the State. How- 
ever it may have been primarily in the long-leaf pine forests this 
is not the result under tlie i)resent management of these pineries. 
After the removal of the pine the land quickly becomes waste land, 
and i)assos from a growth of sand black-jack to utter barrenness. 
Nowhere is there any general sign of either the long-leaf or any 
other pine again forming a prominent part of the growth on these 
sand-hills. 

Unless there is some radical cliange in their management these 
lands may even cease to produce the few sand black-jack oaks 
which now flourish on them. There is even a possibility, and in 
fact it can be said a great likelihood, that this valuable tree, the 
long-leaf pine, will become extinct in North Carolina unless some 
steps are taken to secure its more general propagation. It has 
already become extinct over large tracts lying to the north of the 
Neuse river which were formerly occupied either exclusively by 
this pine or by mixed forests of it and hardwoods and the loblolly 
f)ine. 

WHY LONG-LEAF PINE FORESTS ARE NOT SELF-PROPAGATING. 

The causes which have operated to prevent the long-leaf piue 
from propagating itself are several, and all of them are important 
and act uniformly throughout this sandy area. A brief statement 
of some of the peculiarities of this tree may enable us to see more 
clearly why it needs more special protection than must necessarily 
be accorded other trees to enable the forests to reproduce them- 
selves. The cliief causes which have influenced and tended to 
retard the general regrowth of this tree at the present time arise 
from a highly specialized form of seed and plant structure and a 
decidedly unique manner of growth when compared with the other 
pines of this same region. These charaoteri.stic peculiarities lie 
chiefly in the young pine seedling, in the seed, and in the struc- 
ture of the leaf buds. 
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THE SEEDING OF THE LONG-I^EAF PINE. 

Although the writer has not yet carried on systematic observa- 
tions, on (1) the frequency of seeding of the long-leaf pine, (2) the 
relative abundance of its seed as compared with those of other 
pines, and (3) the relative fertility of boxed and unboxed trees of 
the same species, long enough to have obtained accurate results, 
yet the observations of different persons, thoroughly familiar, for 
many years, with the pines of the barrens, will, he thinks, for most 
of these cases, be found sufficiently accurate, their results being 
supplemented by his conclusions drawn from a personal investi- 
gation extending over several years. Although there were certain 
years in the primeval or virgin long-leaf pine forest, just as there 
are with all other trees, when no seed were borne, yet those years 
were rare and the yield of seed was usually abundant. William 
Byrd, writing in 1728, says* the mast of this tree (the long-leaf pine) 
is very much esteemed for fattening hogs, through all of Albemarle 
county (North-eastern North Carolina) on account of its greater 
abundance and the greater certainty of its occurrence (than that of 
the oaks). The forests of which he was speaking were largely 
virgin at that date. There are to be found frequent statements 
mentioning the same fact by other historians, of both an earlier 
and later date. 

So far as could be ascertained the masts (as the seed of this pine 
are called) have not been as abundant for the past fifty years as 
they formerly were. There seems to have been only three large 
long-leaf pine masts since 1845. One of these occurred just about 
that time, the next one was in 1872 and there was one in 1892, 
which was not so large, however, as either of the preceding. 
There is a fairly abundant mast about every four or five years, and 
on intermediate years the production is small and localized. In 
North Carolina most of the trees which now hear seed are boxed 
and have been in this condition for from ten to fifty years. And the 
opinion prevails throughout the pine barrens that pine masts are 
less frequent and less abundant now than before the pines were so 
largely boxed and thinned out. The removal of a great portion of 
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the trees may explain, in part or wholly, why masts are less abun- 
dant. It would naturally be inferred that there would be a large 
decrease in the productiveness of boxed trees, whose vitality, 
measured bv the rate of accretion between them and unboxed 
trees, has been greatly impaired by the practiced manner of box- 
ing. However, from a tabulated record of observations carried on 
during several years there as yet appears no marked difference 
between the productiveness of boxed and unboxed trees, similarly 
situated. • 

There are several important differences between the reproduc- 
tive capacities of the loblolly and long-leaf pines, all of them to 
the advantage of the former. The fertility of the long-leaf piue 
is much less than that of the loblolly pine, its most frequent asso- 
ciate. The loblolly pine bears cones at an earlier age, and usually 
produces more seed, both perfect and imperfect ernes, and the great 
variety of soil on which the loblolly pines grow causes a slight 
difference in the time of flowering of different trees, making this 
pine less liable to have the entire prospect of a seed yield destroyed 
by frosts, -or by heavy rains during pollination. While this may 
possibly explain why the loblolly pine has come up as a regrowth 
over so much of the moister loam land it has affected the growth 
of the pine barrens very little. 

The seed of the long-leaf pine are very large, one-third to one- 
half an inch long, independent of the wing, while no other pine of 
this region has seed over one-fourth an inch long. But there is a 
much smaller {)roportion of abortive and otherwise imperfect seal 
in a long-leaf pine cone than in the cone of the loblolly pine. 
This would be decidedly to the advantage of the long-leaf pine in 
seeding old fields, etc., were its seed not too heavy to be carried far 
by the wind. They usually fall within fifty feet of the parent tixje, 
while the light-winged seed of the loblolly have been known to 
scatfer thickly over fields from trees more than a (quarter of a mile 
distant; and single seed are reported to have been blown several 
miles. And furthennore, as described more fully beyond, the seed 
of the long-leaf j)ine are much jnore extensively destroye<l by 
hogs, fowls, squirrels, rats, etc. 

Another reason for the exclusively loblolly growth in fields may 
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be that even when the seed of the two pines fall on the same land 
the loblolly pine by its rapid growth during the first few years 
overehadows and effectually crowds out the more slowly growing 
long-leaf pine, and the latter during this early slow growth are 
easily destroyed by fires and by live stock. The two are, however, 
rarely seen associated together in second growth woods. The seed 
ripening in October fall to the ground rapidly and if there is a 
warm moist season sprout immediately. In the event of a long 
warm rain just after the seed are matured they will frequently 
sprout in the cones and the entire yield will be thus destroyed. 

DESTRUCTION OF THE YOUNG PLANTS. 

The young long-leaf pine seems to be especially ada{)ted by the 
form of its root system for growing on a sandy soil. By the end 
of its first year's growth its root system, which has grown rapidly, 
consists of a large tap-root which extends 6 to 10 inches deep in the 
san<l, and from the bottom of it branches out the smaller roots 
which draw nourishment from the soil. It is this deep-seated 
root svstem sent thus earlv far down into the soil which enables 
this pine tb grow on the sand barrens, and it is doubtless because 
the roots of the loblolly are small and divide for the first year or 
two into a great many small divisions, lying near the surface, that 
it does not get sufficient moisture and nourishment from the dry 
surface sand to enable it to thrive on the sand barrens before this 
land has been cultivated. This long tai)-root of the long-leaf pine 
frequently goes through the sand into the loam soil and secures 
for the tree a firm anchorage against storms and enables it to draw 
its nourishment from a more fertile soil. 

The stem parts of the long-leaf pine are as peculiarly ada[>ted 
for growing on a sand soil as the root system is. Instead of the 
stem's branching or growing the first year it only puts out a great 
number of very long thick leaves, exceedingly close to the ground. 
These leaves soon spread out and help to shade the ground close 
to the plant and keep it moist. At the end of the first season's 
growth the single (terminal) bud is not over an inch and a half 
above the earth and the bud itself is nearly an inch long, so that 
it can be said that the stem of the seedling does not grow any in 
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height during the first year, all the energy of the plant being 
diverted to increasing the root and producing tlie great tuft of long 
deep green leaves which spread out immediately below the bud and 
make the plant resemble more a tuft of some marvelous kind of 
grass than a young tree. Some of the lowest leaves usually die 
during the first year; most of them remain on, however, for two 
seasons. 

During the second and third years the growth of the stem iu 
height is slight, though it increases in thickness, but after that, at 
least in a forest, its growth is wonderful. Frequently in a thick 
wood where a young tree has been allowed to grow, in 8 or 9 years 
after height-growth has begun, it will have reached a height of 18 
or 2i) feet and a diameter of no more than 3 or 4 inches, and will 
have grown each year from only one bud, the terminal bud, at the 
end of the w^oody axis, there being no branches, and no sign of 
any having been formed. For leaves there will be only a single, 
broom-like bunch terminating the slender stem. The rapidity with 
which this stem is raised and the fewness of its branches until the 
natural height of the tree is reached makes one of the tine quali- 
ties of the timber. It gives long stocks which have no knots in 
them, even small ones, to i)roduce any ununiformity of quality, or 
to make weak places on the interior of an apparently perfect piece 
of timber. 

This feature which is the cause of so fine a quality of wood is a 
great drawback to the development of the young trees. This single 
terminal bud is a very large and complicated structure, and when 
once destroved in auv wav no other bud is usually formed bv which 
the growth of the young seedling can be continued. It is true of 
most conifers (i. c, pines, firs, cypress and cedars) that they do not 
readily form buds and that they rarely si)rout from the stump and 
are very difficult to reproduce from cuttings, etc., but with the long- 
leaf pine such buds are formed and sprouts developed even more 
rarelv than with most other conifers. 

THE ENEMIES OF THE LONG-LEAF PINE. 

The long-leaf pine has a severer struggle for existence than any 
other of our forest trees for the reason that in all stages of its 
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reproduction and growth it is more severely and continuously 
attacked by a greater variety of enemies than any other. Besides 
the natural drawbacks to its development from the peculiar man- 
ner of forming several of its parts, and the fact that these parts 
when destroyed are not replaced, its large and sweet seed are eaten 
in large quantities by fowl of various kinds, rats, squirrelSy and 
by stvin^, which prefer them to all other kinds of mast and, when 
there is enough long-leaf pine mast, become very fat on it. 

As far as has been observed, young long-leaf pines are attacked 
by no injurious beetles or bark-borers or by any fungi sufficiently 
to injure them. The mature pines, however, have in past years 
several times been attacked by bark beetles in such numbers as to 
[iestroy the pine over large areas. A few trees which have been 
killed ^rom their attacks can be seen at any time around the edges 
of districts where lumbering is in progress, or about districts which 
have been recently lumbered. 

DESTRUCTIVE WORK BY HOGS AND FIRES. 

If the destruction by swine ceased with eating mast there would 
still be sufficient seed left to reproduce some parts of the forests, 
as the mature trees are gradually thinned out, for one-year-old 
seedlings are common twelve months after a heavy mast. No 
sooner, however, has the young pine gotten a foot high and its root an 
inch in diameter than the hog attacks it, this time eating the roots, 
which, until two inches in diameter, are very tender, juicy, pleas- 
antly flavored and free of resinous matter. In the loose sandy 
soil the piney woods hog, or ** rooter," finds little difficulty in fol- 
lowing and devouring these tender roots to their smallest ends. 
Many small trees are destroyed in this way. And cattle, further- 
more, are said to bite off frequently the tops of the small plants, 
and with them the terminal buds, in the early spring. This is 
douVjtless done while grazing, more accidentally than otherwise. 

Fires often destroy all the young pines that escape the hogs. 
They kill the small pines by burning the highly inflammable 
bracts around the bud and so stop its growth, or in high grass fre- 
[juently burn all the leaves. Larger trees, even until they are 3 
or 4 inches through, are easily killed in spring, when the sap is 
4 
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rising and the outt*r layer of wood is growing rapidly, by a hojt 
fire which will burn the thin exfoliated layci's of bark all over thjp 
trunk. The loblollv pine is less injured bv tire because its baik 
is thicker and so oflei's more [protection to the growing woodf tfeif 
bark, too, lying closer to the wood in lirnily appressed layers, docs 
not so easily take fire. (See, also, the discussion on page 61). 

The chief agencies, then, which prevent a regrowth of the long- 
leaf pine on the high sandy lands are the hogs and the fires; and 
the attacks of the hogs are directed against parts which seem la 
have been developed to meet reJiuirenient** of a pidnt growing on 
a dry, barren soil of loose sand. These peculiarly developed paiti 
are the seed, large for a pine, which contain abundant nutrimeDt 
for the young plant to enable the root to push itself rapidly ii|to 
the san<l; and the long, succulent root which grows for a«Gonsid- 
erable distance straight down without branching. Since the first 
settlement of these sandy lands the *' ranging'* of swine has been 
allowed in tlie barrens, and while there were enough pines stand- 
ing and frequi^nt masts, they fed a largi? mimber of hogs. 

Tlie practice of firing the barrens has been adopted in many 
cases with a view to improving the paSturage; while in many otbar 
cases, after the trees were boxed, the leaves and trash pulled away 
from around them, the forests were burned over to prevent in a* 
dry season a chance conflagration getting from under control and 
burning the faces of the turpentine boxes and the timber. That 
this policy of burning the barrens is a very bad one and calcu- 
lated to do far greater damage than that immediately apparent has 
I)erhaps been made evident. The accompanying illustration 
(Plate I) shows one of these long-leaf pine forests, near Southeni 
Pines, where a recent fire (h^stroyed all of the young growth, the 
turpentine boxes and most of the timber trees. 

That sooner or later tlu» {)resent management, or lack of man- 
agement, which has cliaracterized all dealings with the barrens for 
tlie past !•>() years must be changed if the long-leaf pine forests 
are to be made self-propagating, no one who has ever seen their 
condition or fully realizes what it is can possibly doubt. The 
logical result of these burnings in the past has been the destruction 
of millions of' feet of standing pine and the prevention of the growth 
of young trees, which, had they started even fifty years ago would 
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iiow be large enough for small mill timber aud for turpentine; 
while the burnings of the present and future, if not soon discon- 
tinued, will mean the final extinction of the long-leaf pine in this 
State. 

THE ULTIMATE UTILITY OF THESE WASTE LANDS. 

It has been practically demonstrated, in the vicinity of South- 
ern Pines and elsewhere, that, after having been richly fertilized, 
considerable portions of these sandy pine-barren lands, containing 
a small portion of loam and organic matter mixed with the sand, are 
adapted, by their southern situation and light, friable soil, to a high 
state of productiveness in fruits and vegetables ; and these branches of 
agriculture are rapidly increasing in North Carolina. They appear 
to be more especially suited for vinticulture and gardening. It is 
proVmble, however, that large portions of these waste lands will not 
be brought into cultivation during the next fifty years, nor at any 
time, owing to the extreme poverty of the soil. What then is to be 
done with this 400,000 acres, once covered with long-leaf pine, 
but now of little more value than a similar area of a genuine 
desert? If the present lack of policy in regard to their manage- 
ment is continued, it isJ only a matter of a few years before the long- 
leaf pine which is now standing on the sand-hills will also have 
been destroyed without giving profitable returns to its owners or 
leaving behind it a young growth of pine to take its place. It 
becomes manifest at once that if the scattering trees, which might 
serve as seed tree^ are entirely removed from this waste land, it 
will not only be a very difficult but a very costly matter to secure 
a regrowth of long-leaf pine or any other valuable building tree, 
either pine or hardwood. 

No matter what is the ultimate use to which the land may be 
put there must necessarily be, on a considerable part of it, trees 
which grow large enough to furnish timber and fuel moce abun- 
dantly than the black-jack oak can do. A pine alone can supply 
such wants 'When there is only an impoverished soil to grow on, and 
the long-leaf pine can do this better than any other pine. 

No community, least of all one devoted to agriculture, no mat- 
ter whether it raises cotton, garden truck or fruit, can be inde- 
pendent while at the same time it is dependent on some other sec- 
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tion for either fuel or building material. This, however, is what 
some sections of eastern North Carolina are fast coming to, and 
the fact is being recognized by not a few of their most thoughtful 
residents. 

That the existence of a highly developed agriculture is some- 
times entirely dependent on a forest is shown by the condition of 
the lands between Bordeaux and the coast of France along the 
bay of Biscay. This district is the seat of the manufacture of the 
Bordelais wines, clarets and other light wines, and some of the 
finest wines are made in vinevards east of the M6doc from vines 
grown on a highly sandy soil. A great part of this land is cov- 
ered witli forests of pines, which were set out, at great expense, to 
prevent the shifting of these sandy soils. Before the planting of 
the forests these lands were sand dunes, or heather lands which 
formed dunes of moving sand as rapidly as the low, scattered heath 
growth was removed. 

In view of the facts stated in the preceding pages we are driven 
to the conclusion that the most practicable plan of treatment of 
these waste lands, with a view of making them again productive 
of wealth to their owners, is that of protecting tl\ese areas against 
the attacks of hogs and forest fires and thus permitting them to be 
again covered with a new growth of long-leaf pine. 

COST OF SlvCURIXCJ A NEW FOREST GROWTH. 

The cost of securing a regrowth of long-leaf pine on most of 
this waste land would now be very little in addition to what the 
land-owners must necessarily pay to retain theii^ land whicl\ has 
ceased to be productive or give any returns. Interest on the 
capital invested in the land probably has to be paid and taxes 
must be paid yearl/. The additional cost would be solely that 
arising from protecting the land from fire and from excluding cat- 
tle and swine for a certain number of years after a mast. 

The opposition such a measure would produce would be consid- 
erable, especially among a class of indigent citizens who, owning 
little or no land themselves, have always been accustomed to give 
their cattle free range over the lands of others, to fire the dead 
grass for bettering the pasturage, and even to cut timber for home 
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use ou these lands ad libitum. It is the opposition of these people, 
who constitute so large a part of the voters, that has prevented in 
several of these eastern counties the adoption of a general law for 
confining cattle and stock. As timber for fencing material and 
other purposes becomes scarcer, the more intelligent citizens are 
coming to see clearly enough the imperative need of such a change, 
both in our laws and in public opinion, as will suffice to protect 
the young forest growth from fires and stock, and thus to give the 
valuable forest trees an opportunity to propagate themselves. 

NECESSARY PROTECTION OF YOUNG PINES AGAINST FIRES AND HOGS. 

Without a thorough cevssation of fires and an equally thorough 
exclusion of stock, at least until the trees are thickly started and 
well grown, say until 10 feet high, any efibrt to produce a uniform 
growth woqld be futile. Once that a new growth has secured 
a firm foothold and has formed a dense covering, the very thick- 
ness of it, by its exclusion of most low growth and grass, will be 
preventive of fires, since the thin covering of pine straw and 
humus will not carry fire except in very dry seasons or before a 
heavv wind. The exclusion of swine is a measure which must be 
absolutely enforced until the trees have reached a diameter of 
3 or 4 inches. (See, also, page 57). 

The following statements will show what an important part fires 
play in the destruction of pine seedlings: 

In the fall of 1892 there was a very full long-leaf pine mast, 
and in the following spring seedlings could be seen by thousands. 
In moderately dense long-leaf pine forests in Afontgomery county, 
where there was about one-half as many of those pines standing 
as when it was in a virgin state, these pines being mixed with a 
few post and black-jack oaks and the rest of the land open, there 
were from 15 seedlings to the square yard in the open to 35 seed- 
lings on an equal area beneath some of the trees. A space which 
was staked off and noted was examined again in the fall after a 
fire had passed over it and then it did not average one seedling to 
the square yard. The soil here was a salmon-colored loam and 
the grass largely broom-straw (Andropogon Virginicus). 

Another tract, which was on the sand-hills of the western section 
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of Cumborlaud county, was examined shortly after it had been 
liunbered. This was not seen in the spring, but when visited in 
the fall showed by the great number and position of the cones that 
seed must haye fallen abundantly oyer most of the ground which 
had since been burnt oyer. It was hard to find, however, a seed- 
ling which had escaped the flames. 

Another place examined was in Bladen county, on a sandy loam 
soil. There were in the spring of 1893 numerous seedling pines 
there. A later examination in the fall showed a large number 
still growing, but no fire had passed over them and the roots were 
not yet large enough for the hogs to root up. A small portion of 
this last tract has been fenced off and the progress of the seedlings 
in the enclosure, and those outside, will be compared and the 
requirements and peculiarities of the young plants studied as they 
develop. 

If it had been possible, immediately after the falling of this 
mast of 1892, to put the long-leaf pine lands, oir at least those 
parts which are most sandy, and have only a thin cover of pines, 
or the large areas recently lumbered, under some management 
which would have given protection to the seed and later to the 
young pines, in ten years with continued protection there would 
have been over the larger part of this area a thicket of pines large 
enough to have been self-protecting in a great measure, and in a 
fair way to become trees suit^ible for lumber and for yielding sup- 
plies of turpentine. 

At the date of this writing it is a safe statement to make that 
there have been already destroyed over nine-tenths of the pines 
which sprung up so abundantly less than two years ago. The 
time which will elapse before another large mast is of course 
uncertain. Smaller masts should occur, however, in three or four 
years. Last year (1893) there was none. An examination of the 
pines shows that there will be very little this fall. The freeze in 
April of this year (1894) destroyed the jH)llen of the trees along 
the western part of the ])ine belt, but as they have not been exam- 
ined further east it is uncertain whether it was destroyed there also. 

There will consequently be little pine mast in 1895, at least in 
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the western parts of the long-leaf pine belt, as it requires two sea- 
sons for growth and maturity after pollination has taken place. 

FOREST MANAGEMENT IN THE WASTE-LAND REGIONS. 

Just here, in connection with the discussion as to what policy 
should be adopted in regard to the treatment of the pine barrens, 
a brief statement of what forestry is and what it necessarily is not, 
will not be out of place. The two conceptions as to what forestry 
is are in part equally erroneous. One of these is that forest man- 
agement consists in protecting trees with no definite end in view 
beyond that of protection. The other conception contains a half 
truth. It is that forest management consists in the production of 
trees and the systematic management of timbered lands, but that 
the State or government's ownership of such timbered lands is 
essential for putting this into practice. This latter view of the 
matter is fairly correct except that ownership or management by 
the State or government is by no means an essential feature. In 
a countrj? such as ours timber lands must be managed by their 
owners or not at all. 

From the i)oint of view of a money-yielding investment, and 
this is the chief view that need be considered in dealing with most 
of the lands of eastern North Carolina, the following might stand 
for a definition of forestrv: Forestrv consists in the systematic 
care of forests so that the land will always yield valuable forest 
trees and so that production of timber may be carried to its highest 
possible limits. This growth of course is to be utilized, bxai in 
such a manner that a young grovih of equal value to the one removed 
may take its place. Such management is not only not inconsistent 
with private ownership of land, but if properly carried out by pri- 
vate parties can be made more efliicacious, at least as far as finan- 
cial results are concerned, than when carried on by a government 
or State. 

It is true that in some European countries much of the forest is 
owned by the various governments, municipalities, etc., but much 
of this land was owned by the respective governments for many 
years before any forest management was practiced. Their owner- 
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ship by the governments was not at all necessary for the practice 
of forestry in these countries, and there is more forest land under 
systematic management in Europe owned by private parties than 
by the governments. 

In some of the private forests, as those of the Tyrol, cuttings 
are restricted and are superintended by trained government for- 
esters, because from the situation of the lands in hilly or mountain- 
ous districts the sudden removal of all timber from over a large 
area might cause the land to wash, so that reforestation could only 
be accomplished under serious difficulties. The clearing of large 
areas and their remaining in a state of denudation causes in hilly 
countries, where the soil washes easily, great floods in the rivers 
which are filled with detritus washed down from the hills. Such 
floods endanger the life and property along the streams, while the 
deposit of the soil washed down seriously afifects arable lands and 
the channels of the streams. The control of such lands as these 
is not undertaken by the governments with a view of influencing 
in any way the owners* profit, but as a measure to protect other 
citizens whose interests- might be much affected by any carelessness 
or greed of a timber owner. 

In Germany, which country probably leads the world in the 
thoroughness of its forest management, there are about 43,000 
square miles of forest.* The government owns about 13,300 
square miles of it, various local orgaliizations, towns and small 
principalities own 6,700 square miles, while the rest, about 21,700 
square miles, belongs to individuals, and its management is entirely 
free from all governmental interference, except so far as the cut- 
ting of one person's timber will damage lands or property belong- 
ing to another, in which case an injunction to prevent cutting can 
be obtained from the courts. 

THE NECESSITY FOR FORESTS IN THE FUTURE. 

The question is asked, Will there be any use, fifty years from 
now, for a forest grown on this waste laud when so large a part of 
the State and country will be timbered by a second growth of pines 
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and hardwoods which have naturally sprung up? Moreover, it 
may be thought that in that length of time a large part of the 
original forest growth will still remain uncut. 

An examination of the facts in the case will yield an answer. 
Ten years ago it was thought that the supply of white pine was 
inexhaustible in Michigan, which State then had far the largest 
bodies of pine, and in fact nearly all the merchantable white pine 
in the United Stat^ except that in Wisconsin, Minnesota and some 
in West Virginia. Bulletin No. 5 of the Eleventh U. S. Census 
showed that in 1890 Michigan had an output of white pine of 
about 10,000,000,000 feet, board measure (including shingles), and 
that there was supposed to be only enough timber standing to last 
the mills for live years longer. Many persons even then ridiculed 
the idea of the exhaustion of the white pine. A few months ago 
the Northwestern Lumberman, which had most loudly proclaimed 
that the white pine was inexhaustible, announced that this season 
there would be in one district a shortage amounting to many 
million feet, and that the total shortage in Michigan alone would 
probably amount to over a billion feet, board measure. Other soft 
woods, yellow poplar, etc., will probably be sawn to take its place 
for several years, and will come from Kentucky, Tennessee, North 
Carolina and other regions in the Appalachian mountains. 

In ten years from now the forests of Michigan will have been a 
thing of the past, so that within fifty years after lumbering began 
on a commercial scale the white pine and probably the best hard- 
woods will have been cut out. These forests of Michigan cut from 
two to three times as much mixed hardwood and pine to the acre 
as the pine lands of eastern North Carolina will now yield, after 
having been picked over for two hundred years. 

The forests of Washington are as yet in a nearly virgin condition 
and are probably the finest in the world. They will cut three 
times as much to the acre as the pine lands of eastern North Caro- 
lina, and although the amount of standing timber was estimated 
on January 1, 1894, to be near 400,000,000,000 feet, board measure, 
yet such is the enormous destruction of timber by fire and the 
rapid increase in the milling industry, which now cuts only 1,000,- 
000,000 feet a year in that State, that those forests will j)robably 
not last longer than fifty years. 
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The forests of all the Northern States have been cut over and 
the most valuable timber removed. Maine, Vermont, western 
Pennsylvania and West Virginia still manufacture, however, large 
quantities of liardwoods, but the supply of them is so rapidly being 
reduced that in a few years the annual output will be reduced to 
the growtli in the forests during a year. 

The condition of the timbered lands is about the same in all the 
Southern States. The pine in the lower districts has in places been 
entirely removed, but in other places there is still much left, while 
the hardwood on the uplands has for a century been called upon 
to supply local needs and in most places has had the finest timber 
culled, except toward the mountains of the south-eastern States 
where there are magnificent virgin forests of hardwoods. These 
forests of the South are tlie ones to which the lumbermen of the 
North are looking as the supply of timber near the seats of con- 
sumption becomes exhausted, and once that the tide of millmen 
turns this way the de{)letion of the forests of this State and those 
farther south will be a matter of only a few years. 

Bulletin No. 5 of the Eleventh U. S. Census gives the amount 
of yellow pine and cypress land owned in nine Southern States 
by est^iblishments located only in Michigan and Wisconsin to be 
1,407,358 acres, estimated to have standing on them a total prod- 
uct of eleven billion feet, board measure, of merchantable timber, 
valued at $8,723,000. The timber on this land is cypress and 
hard pines — i. e., long-leaf, loblolly, and short-leaf pinas, and this 
large amount invested shows that Michigan millmen, already 
foreseeing the exhaustion of the northern forests, are investing in 
those timbers which arc suitable to take the place of the white pine. 
Even at the present rate of removal, and allowing that there is no 
decrease in the business from the free entrance into the United 
States of Canadian lumber, the standing pine in the eastern part 
of North Carolina cannot last twentv years, and mav not last more 
than fifteen years, unless a wise policy obtains. The indications 
are, however, that there will be in the next five veai-s a much 
greater expansion of tlie milling industry in eastern North Caro- 
lina than has taken i)lace during the i)ast five years and a pro- 
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portionally greater increase in the annual output of lumber, and 
decrease in the available supply of standing timber. 

WILL A REGROWTH OF PINES ON THESE WASTE LANDS PAY? 

This question has b(K»n asked ; and it is the fii'st point to be con- 
sidered in connection with any attempt to restock these waste 
lands with long-leaf pine. And in answering this question we 
may ask another: Will it pay to let these lands lie idle and 
unproductive? The cost of securing a growth of pines on these 
lands will be the cost of keeping off the hogs and fires, and this will 
be but little if any more than what proprietors have to pay at 
present for the privilege of holding these unproductive tracts. If 
it pays to own these lands unoccupied and unproductive, it will 
pay much better to own them if they are restocked, at a slight 
cost, with long-leaf pines. 

One of the chief considerations upon which the final value of a 
regrowth of long-leaf pine depends is the securing, in as short a time 
as possible, a thick, homogeneous growth of young trees, and the 
entire prevention of all fires among the pines. Nowhere else is the 
truth of the strength of unity more exemplified than in a forest 
growth, especially in a young and growing forest, on an arid and im- 
IX)verished soil, where one of the necessities is retaining the moist- 
ure in the earth and preserving the humus formed by the decay of 
leaves. This moisture will serve to supply the trees with water essen- 
tial for their development and tend to check or even prevent fires. 
The damage fires do to a forest growth, even after the growth is well 
started, is considerable and has much influence on the character 
of the timber. By killing a part of the timber they make the 
growth open and the stocks short-bodied and filled with limbs 
and Resulting knots. The thicker the growth the taller and 
straighter will the stocks be, and so much greater and more valu- 
able will be the Ji)wl yield of timber. 

RATE OF GROWTH OK LONG-LKAF PINKS. 

After a large number of measurements of young growth trees, 
wiiich have sprung up in enclosures, or where protected, it has 
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been ascertaiued that it will require from thirty-five to fifty years 
for such a growth to reach suflScieut size to furnish saw logs 20 feet 
long and from 14 to 20 inches in diameter. The usefulness of 
these trees will have begun, however, in less than half of that 
time, since their increase in size is much more rapid during the 
earlier years of growth than during the later years. After twenty- 
five years tliey will be large enough to hold a turpentine box. 
About this age, too, they begin to bear mast, and as the foliage 
becomes more open the more tender grasses of the barrens appear 
and afford pasturage. Besides this there is a great quantity of 
litter which vearly accumulates under the trees and can be used, 
as such litter now is, when it can be gotten, as a mulch for agri- 
cultural lands. Moreover, the lands themselves will have gained 
a permanent improvement from the mould which will have accu- 
mulated on the ground during the time that the trees were 
growing. 

FUTURE VALUE OF TURPENTINE ORCHARDS. 

What may be the value of turpentine orchards twenty years hence 
is of course a speculative question. With the great variety of 
uses to which both rosin and turpentine are put it is hardly likely 
that in that time any cheaper substitute will be found for them in 
all their uses.* The area of long-leaf pine which will be under 
orchard at that date is also largely a matter of conjecture. The 
observations of the writer and of several specialists who have 
examined all or parts of the territory covered by the long-leaf 
pine, would lead to the conclusion that, without some radical 
change in the manner of boxing, and the reservation by timber 
owners of large tracts of pine for turpentine culture only, the 
orchards of the United States, with the possible exception of 



•Uses of Krsinous Products.— In*a rejjort upon the maritime pines made in 1878 by M. Des- 
noyers at the Universal Bxpasition of Paris the following uses are given for the different resinous 
products of that tree: 

Spirits of turpentine is used in the manufacture of oil colors, varnishes and paints, in the prepa* 
ration of rubber, is employed in medicine and veterinary arts, and for cleaning and illuminating 
and making water-proof putties and cements. 

Rosin is used in sizing paper, in soap-making, in the manufacture of sealing-wax, for soldering 
lead and in tinning, and from it is obtained by destructive distillation rosin oil which is used in 
making lubricants, printing and lithographic inks, paints, etc.. and painting beer-kegs 
Crude turpentine scrape and pitch are also used in many of these manufactures. 
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those of Texas, will have seen their best days in less than twenty 
yeai*s. 

The Report of the U. S. Division of Forestry for 1891 describes 
the pine lands of eastern Texas and western Louisiana as follows:* 
In the center of the region above the Red river, pine ridges alter- 
nate with tracts of oak and hickory. Toward the Red river the 
forests covering the undulating pine lands remain practically 
unbroken to the Sabine river. On the east side of the Red river 
the area is estimated at 1,625,000 acres, extending nor4;hward an 
average distance of fifty-five miles, cutting from 4,000 to 6,000 feet 
to the acre, with no change in character to Trinity river in Texas. 
In that State the forests of long-leaf pine cover about 5,000 square 
miles, merging toward the north into the region of short-leaf, 
toward the south into vast forests of loblolly pine. The fact that 
but little tapping for turpentine has been practiced in this region 
may be of importance from a market point of view. 

Forests suitable for the manufacture of turpentine, being sub- 
ject to a triple destruction, will probably give out some time before 
those suitable for lumber will. Turpentine orchards of long-leaf 
pine are destroyed by being lumbered, by natural exhaustion from 
continued tapping and by fires; and their trunks being weakened 
by boxes the trees are more liable to blow over by the wnnds. 
They are renewed only to an inconsiderable extent by regrowth. 
The rate of destruction by each of these agencies has been yearly 
increasing, and has not yet reached its maximum limit. 

FUTURE VALUE OF LONG-LEAF PINE FORESTS. 

The future value of a forest of long-leaf pine as a source of lum- 
ber is based on these facts. Long-leaf pine wood, even after it has 
been tapped for turpentine, which has no effect on any of the heart 
wood except to a slight extent those parts immediately in contact 
with the faces of the boxes, is much stronger than any other of our 
pines; and it is especially durable in contact with the soil or when 
exposed to alternating conditions of being wet or dry. As these 
qualities of the timber become recognized they will much increase 



•Annual Report Secretary of Agriculture, 1891, p. 216. 
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the value and use of the wood for purposes where suck qualities are 
requisite. The rapid tliinning of the woodlands of the easteru 
United States will cause an increase eacl) vear in the value of all 
timber near centers of consumption ; and there is a constant increase 
in the value of stumpage as the utilization of the forests proceeds. 
When once the mass of standing woody material, the uninterrupted 
accumulations of centuries, is destroyed, the entire country will 
each vear be dependent for wood on what mav be called the annual 
increase in the forests. 

The lands of the greater part of the northeastern States are 
already in this condition, and those of the southern States, with 
the exception of the hardwood forests of the Appalachian mount- 
ains, are fast being reduced to a similar condition. This second 
growth forest is producing very largely nonvaluable woods, having 
been produced by the seed of inferior species left in lumbering as 
worthless, and only such of these survive as can naturally with- 
stand the repeated burnings to which the woodlands are subjected. 
Moreover, most of this second growth is very open and thin, caused 
by fires and other agencies, and the trees fr6m the same causes are 
often defective. A large part of the land which should be timber 
land is un{)roduetive waste land, with absolutely no arborescent 
growth, and the continued violation of all natural laws concerning 
plant-life prevents the development of ^uch a growth. The 
demand for wood is yearly increasing and each year the power of 
the woodlands to supply it is diminishing. 

An abundant supply of wood and timber must be an impor- 
tant factor in the future development of eastern, and particularly 
south-eastern North Carolina, whether that development be an 
agricultural or manufacturing advancement; but unless there is a 
more strict observance of the fundamental laws of all plant-life, 
particularly in respect to the long-leaf pine on the high sandy 
land, preventijig the destruction of the seed and young pines, this 
section will be in great want of timber at the time when it will 
need its timber most. 

AREA OF WASTE LAND INCREASING. 

In conclusion, it can be said that there are now 400,000 acres of 
waste sandy land in Eastern North Carolina, and that this area is 
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constantly increasing. This land is covered only with a low, 
scrubby growth of sand black-jack oaks and in places has mixed 
with these oaks scattered long-leaf pines, unfit for lumber and 
exhausted of turpentine by the continued tapping. Malpractice, 
esi)ecially the custom of firing the barrens and allowing stock full 
range-on them, has never given the long-leaf pine an opportunity 
to reproduce itself except over very limited areas, and where pro- 
tected. From this cause this pine, which will always have the 
highest value, both for its timber and the abundant resin which it 
contains, is in danger of becoming extinct in North Carolina, and 
indeed in all the States where it now grows, at least as far as its 
commercial importance is concerned. 

IMPORTANCE OF EARI.Y ACTION. 

If the long-leaf pine which is still standing is allowed to seed 
these lands, and the seed and young pines protected from destruc- 
tion, a xegrowth can be obtained with comparative ease, but if the 
long-leaf pines now standing are once destroyed, the securing on 
these waste lands of a growth of trees which will be of economic 
importance will be both a difficult and costly undertaking, since 
this pine is the only tree of value in the arts which naturally 
grows on these barren lands. It will cost very little more to secure 
a regrowth than it does to retain the lands in their present impover- 
ished and unproductive state, since taxes and frequently the inter- 
est on the original investment must be paid. 

The adoption of some general law for these districts, requiring 
stock, especially swine, to be confined, would be of great help in 
securing a regrowth, but it would be imperative, at the same time, 
to prevent any fire from passing through the barrens, since one 
fire can kill in a few hours a growth of pines several years old. 
The final value of the growth would depend, too, on fires being kept 
out even when most of the trees were large enough to be unin- 
jured by burning. By the time such a growth reached maturity 
or became large enough to furnish timber, all the original forests 
will have been cut over and the usually thin and scattering 
regrowth will be called upon to furnish not only most of the fuel, 
but all lumber and timber required in building and manufacturing. 
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So great is the annihilation of the primitive forests and so rap- 
idly does the demand for lumber increase from year to year that it 
is doubtful if the entire forests of the Southern States can last 
longer than two or three decades. The same is true of the pine 
forests which can be used for turpentine production. The ruin of 
these forests will cause a marked rise in the value of all forest 
products, so that a certain and a higher-priced market can be 
assured for all future forest material. 



CHAPTER III. 
THE NAVAL STORE INDUSTRY IN NORTH CAROLINA. 

HISTORICAL SKETCH. 

In Colonial Times. — As early as 1700 the production of naval 
stores was an industry of some importance in the Colony of Caro- 
lina. At the same time the industry was carried on in the adja- 
cent parts of Virginia. In Virginia the products were largely 
derived from the loblolly pine, while in North Carolina they came 
chiefly from the long-leaf pine. The products exported from the 
colony at that date were tar and pitch and some crude turpentine; 
but the quantity of the latter shipped was small. Tar kilns were 
made then as now and the process of burning was the same. 
Indeed, the process is very much the same as that described by 
Theophrastus as being used by the ancient Greeks. 

The tar manufactured in the Southern States was more com- 
monly converted into pitch before being sliipped, by the addition of 
•some crude turpentine and the mixture then being boiled down to 
the right consistency. From north-eastern North Carolina it was 
shipped by way of Norfolk, Va., to England, the laws of England 
at that dato forbidding colonial products from being shipped to 
other than English ports. Until about 1800 the making of tar 
Was not as largely confined to North Carolina as it is at present, 
nor even to the Southern States. Besides being burnt in Virginia 
from the loblolly and short-leaf j)ines, some was made in New York 
and other Northern States from the pitch pine (Pinus rigida), but 
more for home use than for export. Georgia and South Carolina 
also produced considerable amounts in colonial days. The method 
of cutting the boxes for collecting the crude turpentine was then 
the same as now. The names of some of the parts connected with 
the process have slightly changed in the meantime. Coniermg was 
then called notching and the virgin dip was called pure dippings. 
These names continued in general use until the early part of the 
present century. 
5 
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Both the tar and the (Tu<le turpentiuo produced in the north- 
eastern part of this State were marketed, in the early days, usually 
in exchange for goods, at Nansemond or Norfolk, Va., and there 
found ready sale. Before the beginning of the present century 
both commodities had practically ceased to be produced around 
Albemarle sound.. The seat of th« industry slowly moved west- 
ward from thence up the Roanoke and Tar rivers and southward, 
as the settlements extended, to Washington and Newbern, both 
points shipping hirge quantities of naval stores to New York and 
Phihidelphia, where it was reshipped to England, and there the 
crude turpentine was distilled. The largest special use for the 
crude turpentine in the United States then was for mixing with 
fat,s, etc., in making yellow soap. 

Later 1)eveix)I\ments. — Before 1800 Wilmington became one 
of the largest shipping points for both crude turpentine and tar. 
In 1804 the exportation of crude turi)entine from Wilmington 
amounted to 77,000 barrels, and the total amount of naval stores 
shipped (exceeded that from all other ports of the United States. 
The crude turpentine was brought down the rivers on rafts and 
small boats from as high as Edgecombe county to Washington, 
from Wavne count v to Newbern, and from all the northern tribu- 
taries of the Cape Fear river to Wilmington, and was distilled in 
crude iron stills partly at the shipping points, partly in Philadel-. 
phia and New York, and much also went to England to be there 
distilled. The spirits of turpentine usually found quick sales and 
good j)rices except when overproductiim took place, and was pre- 
ferred in Franc(> even to the Bordeaux turpentine, which was made 
in the department of the Landes in Gascony, being less odorous 
and more uniform in (juality than that. The rosin manufactuivd 
w^as worth very little, getting down as low as 25 cents a barrel and 
th(;n so low it would not pay to handle it. The tar and pitch 
manufactured at first gave general satisfaction and were made in 
large (luantitios. In 1770 there were nearly 100,000 barrels of 
tar and pitch shipped from the United States, about one-fifth of 
this amount being pitch shipped from North Carolina. 

In 1799 the tar used in England came in equal proportions from 
Russia, Sweden and the United States. Later the Carolina tar 
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and pitch were less esteemed in England, where they were said to 
burn the cordage more than the products made in the Baltic 
provinces. This was said to be due to dead wood being used in 
North Carolina for making tar and the burning being cai'ried on 
so rapidly and at so high a temperature that wood acids were 
formed in large quantities along with the tar. American products 
were also objected to because they were earthy, the receptacle being 
carelessly made, and were packed in insecure, leaky barrels. These 
last objections are sometimes made against them now, though the 
use of cases for shipping has tended to remedy the evil. 

In Bothnia and Sweden, on the other hand, only living wood 
of the fir and usually from the lower part of the trunk and roots 
were used and burning was carried on more slowly. In 1831 
\here were imported into England 10,900 lasts of tar, of 14 barrels 
each. Of these 8,700 came from Russian provinces on the gulf 
of Bothnia, 1,200 from Sweden and only 1,000 from the United 
States. The amount imported from the United States has remained 
at very near these figures over since. 

The total value of the resinous products shipped from the United 
States, however, increased from about $200,000 in 1800 to?o67,000 
in 1 834, and to $700,000 in 1838. Most of the products shipped up 
to this time were from North Carolina, as previous to 1838 trees 
were not tapped for turpentine south of the Cape Fear river, it 
being a generally held opinion that south of that river the pines 
would not yield. This error was soon discovered by experiment- 
ing with the trees in that section and orchards there soon became 
as valuable as those farther north. 

In 1836 copper distilleries were introduced in this country and 
at the same time there was an increased demand for spirits turpen- 
tine as a solvent of India rubber, this being the cheapest solvent 
of that article obtainable, and was thus used in the manufacture 
of rubber goods. It was also used for illuminating purposes, 
though the different forms of petroleum oils and the general use 
in towns of illuminating gas, made from coal, soon supplanted it. 
Stimulated by this increased demand the production of turpen- 
tine extended rapidly southward beyond the Cape Fear river into 
South Carolina, and up the Cape Fear to Cumberland and Har- 
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nott counties. The British free-trade measure iu 1846 gave free 
entrance into English ports to the products manufactured from 
turpentine and this stimulated the manufacture of these products 
in North Carolina. From this date forward the exports of crude 
turpentine decreased as the exports of spirit^ turpentine, rosin, 
tar, etc., increased. 

It was found more economical to move the stills as close to the 
seat of production as possible, so that when rosin was low in value 
the spirits of turpentine only need be shipped. This allowed 
work to be done farther from the water-courses, near to which the 
industry had been previously confined. By 1855 about one-half 
of the spirits of turpentine shipped from Wilmington w^as dis- 
tilled inland. The shipments from Washington and Newborn had 
already begun to decline, the building of the Wilmington and 
Weldon Railroad having largely turned their trade toward Peters- 
burg and Wilmington. 

By 1860 the orchards from w-hich Washington drew its supply 
approached exhaustion and production soon ceased. Newbern 
being farther south, the industry continued there for several years 
longer, but after 1870 the decline in production became rapid and 
practically ceased during the past decade. There is now no dis- 
tillery in full operation within thirty miles of Newbern. North of 
the Neuse river there were in 189:^ only eight distilleries in operation, 
with an output for that year of less than 7,000 barrels of rosin. 
Three of these distilleries were in Johnston, two in Nash, two iu 
Wilson and one in Wayne county. 

South-westward Extension of the Industry. — After 1835 
the seat of the production of turpentine began to move south- 
westw^ard through the Southern States. In 1840 the value of the 
total product amounted to $593,451, nearly the entire amount 
being produced in North Carolina; and in 1860, while the value 
of the total product in the United States was $7,454,000, .that 
of North Carolina was $5,355,778. In 1870 North Carolina, 
with 147 establishments, manufactured naval store products valued 
at only $2,338,000, while the total product of the United States, 
with 227 establishments, amounted in value to $3,585,000. In 
1893 Georgia made about the same amount of turpentine and rosin 
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that North Carolina did, while Florida, Alabama, Mississippi and 
Louisiana altogether made about as much more. 

The industry has only become of importance in Mississippi and 
Louisiana during the past few years, and is still capable of great 
expansion in these States. The turpentine orchards of Georgia 
are in about the same condition as those in this State, although 
there is probably in Georgia more round timber standing. The 
same may be said concerning the forests in Alabama. There are 
in Texas, however, between 3,000,000 and 4,000,000 acres of 
untapped long-leaf pine forests and the turpentine industry there 
has hardly more than made a beginning. 

Inland Extension in North Carolina. — The first turpentine 
distillery at Fayetteville was established in 1844 by Thomas Lutter- 
low. The same year the first boxes were cut in what is now Harnett 
county, near Manchester, by Henry Harrison, who shipped the 
turpentine from there to Fayetteville to be manufactured. Ten 
years later there was a distillery owned by Jonathan Worth & Son 
in operation in the extreme western part of Harnett county near 
Buffaloe Springs. 

The building in 1850 of a plank road from High Point to Fay- 
etteville, which road was followed in a few years by a similar one 
from Fayetteville through the western section of Cumberland 
county and another which was projected to Raleigh through Har- 
nett and Wake counties, but only partially finished, caused Fay- 
etteville to become the seat of a large business both in handling 
turpentine and rosin and in distilling the crude turpentine. The 
satisfactory prices obtained, and the facility with which the pro- 
duce could be gotten to Fayetteville on the plank roads for ship- 
ment down the Cape Fear river to Wilmington, led to the indus- 
try's extending before the outbreak of the civil war, even to the 
very western limits of the pine belt in Chatham, Wake and Moore 
counties. 

The completion, subsequently, of railroads across the western part 
of the long-leaf pine belt caused a great deal of the rosin and 
spirits, manufactured along their lines, to be shipped direct to 
Northern and other inland consumers, without going t^/a Wilming- 
ton. In 1893 over 5,000 barrels of rosin went direct west bv way 
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of Paint Rock, and over one-half as much went direct nortli or to 
Norfolk by rail, as was shipped by way of Wilmington. Although 
the output of rosin and spirits of turpentine has more than doubled 
in the Tnited States since 1860, the demand has increased nearlv 
as rapidly until within the last few years, when there has been over- 
production and consequently low prices. 

VALUE OF THE NAVAL STORE PRODUCTS OF THE UNITED STATES. 

From the Eleventh Census the total value of the naval stores 
manufactured in the United States for the year ending May 31, 
1890, was $8,077,379. The product that year consisted of 346,524 
barrels of spirits of turpentine, 1,-129,154 barrels of rosin, and 
about 40,000 barrels of tar, pitch and miscellaneous products. 
The turpentine products given above represent the entire amount 
produced in the world for commercial purposes with the exception 
of that made in southern France and Austria, which altogether 
did not amount to 25,000,000 pounds (about 100,000 barrels). 

AMOUNT OF CAPITAL AND LABOR EMPLOYED. 

The cost of the crude material used to produce the output of 
naval store products in the United States in 1890 was $2,506,440, 
and the capital directly invested in the manufacture of naval stores 
in the United States was reported by the Eleventh Census to be 
$1,117,265, and in North Carolina $269,341. This capital, repre- 
senting 670 establishments, employed 15,313 laborers in the United 
States and 1,747 laborers, on an average, in North Carolina, where 
there were reported to be 194 establishments. 

The relatively small number of laborers given as employed in 
this State is due to the taci that the greater part of the turpentine 
is collected by farmers (or their '* hands'') who have a small area 
of turpentine orchard and utilize their time at dull seasons in this 
wav; and manv of these are not included in the above estimate. 
But some of the turpentine collected in other States is also gotten 
in the same manner. 

COXDITIOX OF TIIK NAVAL STORK INDUSTRY IN NORTH CAROLINA. 

During the latter part of 1893 the (leological Survey made an 
examination into the condition of the naval store industry in North 
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Caroliua, and particularly into the condition of the turpentine 
orchards and the prospects of this industry in the State. The 
statistics for 1893 relating to this industry, which are given below, 
have been .secured by correspondence with naval store dealers and 
distillers in all parts of the long-leaf pine region and by personal 
visits to many sections. The figures used in comparisons have 
been derived from the latest U. S. Census reports, unless credited to 
otlier sources. 

SPIRITS TURPENTINE AND ROSIN STATISTICS. 

The accompanying table shows for the year ending December 
31, 1893, the number of turpentine distilleries in operation during 
the year, and the amounts of rosin and turpentine manufactured 
in each county, together with the amounts shipped from each 
county to Wilmington, N. C, and the amounts shipped direct by 
rail routes to consumers and dealers elsewhere. 
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Totals 256 22<),995 ■ 137,986 ' 367,981 , 42,902 1 32,626 75,528 



♦This includes four counties: Nash with 2 distillerips, Wilson with 2. Lenoir with 2 and New 
Hanover with 1, The amounts included in this statement for New Hanover county are e»itimates 
obtained by adding the average yearly output of one distillery. 
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The iiuinher of counties which |)roduced crude turpentine during 
the year (18{)3) was 19. The amounts produced in New Hanover, 
Nash and Wilson were very small, New Hanover producing prac- 
tically none. The greater part of the crude turpentine which was 
uyanufactured in that county was brought from South Carolina, 
and from inland counties along the Cape Fear and Northeast Cape 
Fear rivers. 

The total amounts of rosin and spirits of turpentine manufac- 
tured in North Carolina and their values are shown in the accom- 
panying table for the year lH9;i and the census years ending May 
31, 1870, 1880 and 1800 as reported by the United States Census 
for those years. 

QamfHtff and Value of Rosin and Spirit)* Turpentiw Mannfaehired in North i\irolinn. 
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$1,293,086 
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Total value. 



$2,:«8,309 
1,758,488 
1,705,833 
l,752,7t50 



The total values represent the value of all products manufac- 
tured directly from turi)entine. 

Production has ceased during the past ten years in Wake, 
Craven and Edgecombe counties. There has been an increase 
since 1880 only in Moore and Montgomery counties, the number of 
barrels of rosin produced in Moore county for the year (1893) being 
considerably larger than the number produced in 1880, though 
the value of the product is less now than at that date. Mont- 
g(»mery county is credited with no resinous products in the cen- 
sus of 1880, but in 189 > ther.^ were 12 distilleries operating there 
which produced 22,000 barrels of rosin. 

DKCRKASK IN THE PRODUCTION OF CRUDE TURPENTINE. 

The (juantity of crude turpentine shipped is small now com- 
pared with past shii)ments. • All that was shipped last year went 
direct to domestic consumers, mostly manufacturers of printing 
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and lithographic iiiks. Boston was the largest market, New York 
and Baltimore being next in order. There were 6,331 barrels 
shipped from Wilmington and 4,600 barrels from other points, 
making a total of 10,931 barrels, with an estimated valuation of 
$12,000. The grades of this crude turpentine were not obtainable. 

The general decrease in the amount of crude turpentine pro- 
duced in the extreme eastern counties during the past twenty years 
is approximately shown by the decrease in the exports of rosin and 
spirits turpentine from Wilmington. This will not apply to the 
more, westerly counties and to Harnett, Johnston, Cumberland and 
Robeson, since additional railroad facilities during the past ten 
years have turned a large i)art of their products from Wilmington. 
In a few of these counties, as in Montgomerj' and Moore, the prod- 
uct has increased considerably of late, owing to better railroad 
facilities, but this product is largely transported direct to Northern 
markets and does not enter into this statement of exports from 
Wilmington. 

The total exports of rosin and spirits of turpentine from Wil- 
mington for every year since 1872, as shown by the records of the 
Wilmington Produce Exchange, were as follows: 
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Barrels. 


Casks. 


1 
1 


Barrels. 


Casks. 


1873 


690, lol 


131,236 


! 1884 


342,936 


71,3.>4 


1874 


5o6,182 


125,837 


ias5 


314,724 


()(>,603 


1875 


528,330 


107,420 


1886 


331,497 


6.3,684 


1876 


490,555 


91,592 


1887 


;W1,535 


71,912 


1877 


^ 537.704 


101,8.32 


, 1888 


24(>,5<><> 


63,473 


1878 


581.958 


118,176 


1889 


351,827 


61,()26 


1879 


512,891 


91,224 


1890 


385,523 


70,285 


1880 


447,750 


101,725 


1891 


304.818 


(i0,844 


1881 


486,138 


87,<).")8 


1892 


273,2<n 


58,0.34 


1882 


444,318 


87,89() 


1893 


224,070 


47,228 


188:^ 


453,465 


82,i:{5 


' 







When the exports of 1883, for both rosin and spirits of tur- 
pentine, are compared with those of 187.*^ there is shown a falling 
off of over one-third, while there is a falling off of nearly one-half 
in the decade between 1HH3 and 1893. 
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FORKSTS, FOREST LANDS AND FOREST PRODUCTS. 



Many distilleries in the extreme eastern counties reported that 
their territory had not been thoroughly worked, during the last few 
years, on account of the low prices, and that any rise in prices 
would largely increase production. This fact may in part accouut 
for the more rapid decline in the receij)ts of rosin and spirits of 
turpentine at Wilmington since 1883. 

The following table gives the foreign exports of rosin and spirits 
of turpentine from Wilmington and their value for the past ten 
years. The data were kindly cominled from the records of the 
custom-house at Wilmington, for the Survey, by Mr. J. M. Cronly, 
Deputy Collector of that i)ort: 

Quantit}/ and Value of Fonign Krporh of lifMtin and Spiriti< TurjHnt^hw fr*tin 

Wilmhaftoti, X. ('., JS74 <t^id l6'84-'9.i. 
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PlSNTlNB. 
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1 Barrels. 


1 
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Value 


Gallons. 




Value. 


1874 


i 248.424 


©• • 




2,5:«),000 
1,418,848 


^, 




1884 


800,932 


1 

1 


405,776 




470.(H4 


1885 


2*H),1(>5 




348,849 


2,375,482 




689, 9CU 


188() 


288,499 




:i0<),538 


2,139,091 


, 


732,r>42 


18S7 


:m,ll9 


1 


338,:{5H 


2,203,457 




757,398 


1888 


311,613 


i 


341,825 ! 


1,988,108 


1 


($95,476 


1889 


281,251 


1 


21>6,987 


1,6:30,795 




641,025 


1890 


302,0<)4 




3m,5()9 


1,751,270 




7m>,988 


1891 


2^M),918 




426,007 


1,478,157 


1 


5(V>,8:W 


1892 


251,853 




:^7 1,394 


1,080,231 




372,534 


1893 


1 231,05() 


.. _ 


2i)9,28H 


918,727 


I 


256,178 



While the foreign exports of rosin have varied but little there 
has been a steady decline in the amount of spirits of turpentine 
shii)ped. 

THE ROSIN TRADE. 



The bulk of the rosin made in the United States is used in for- 
eign countries, England importing the larger part of it. About 
two-thirds of the amount manufactured in North Carolina last vear 
went to Eur()j>e, and the remainder to domestic consumers. Domestic 
manufacturers use more of the fine grades of rosin made in this 
State than foreign manufacture!^ do. An attempt was made to 
ascertain the amounts of the different grades of rosin manufactured, 
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but returns as to this point were frequently imperfect. There were, 
however, about 4,800 barrels of W. W. and W. G. rosin (the two 
highest and lightest colored grades)* shipped by rail from the 
western counties of the pine belt, and about 4,000 barrels of the 
same grades were shipped to Wilmington, from the more eastern 
counties of the pine belt. There were about 20,000 barrels of other 
grades of light rosin (above N.) made in the. western counties, 
and shipped by rail, and about 25,000 barrels of these grades made 
in the more eastern counties and shipped via Wilmington. It 
seems that, while Wilmington handled nearly two-thirds of the rosin 
manufactured in North Carolina it only received about one-half of 
the finer grades of rosin. Practically all of the finer grades of 
ro.sin which were received at Wilmington, during the year 18^3, were 
.sent to Europe. 

EXPORTS OF TAR AND PITCH FROM NORTH CAROLINA. 

Exports of tar and pitch from North Carolina have varied during 
the past twenty years much loss than have those of rosin and turpen- 
tine. The exports, both foreign and domestic, of these commodi- 

^Grades of Rosin. — The coramonly recognized grades of rosin in the United Stales areas fol- 
lows: "W. W."— water white; " W. G."- window-glass ; "N."— extra pale; "M."— pale; "K."— 
low pale; "I."— good No. i: "H."— No. i; "F."— good No. 2; "E.''— No. 2; "D."-good strain; 
"C."— strain; "B."— common strain; "A."— black. 

'• Water white " and *' window-glass." which are the lightest colored and highest priced rosins, 
are made only from the " virgin dip/' and usually only from that gathered during the first parts 
of the season. The virgin dip is the turpentine taken from the boxes the year or season that they 
are cut. The last dipping of th; first season (the boxes are dipped from six to eight times during 
a season) give a yellowish turx)entine which makes rosin of about the grade "N." The second 
and succeeding years 'yellow dip" is obtained, the turpentine having acquired a decided yellow 
tingrc of color from running down over the face of the tree whichrwas hacked during the preceding 
summer when it comes in contact with the old and dark-colored resin on its surface, and is subject 
to the evaporation of the volatile oils in it by being longer expased to the heat of the sun. 

The second year's yellow dip makes usually rosin of the grade " N." during the first part of the 
season, while only darker. grades " L." and " M. " are gotten during the latter part of the season. 
Rach year that the boxes are worked the dip becomes more colored, yields a darker rosin, and has 
les« spirits of turpentine in it on account of having to run down a larger surface, covered with 
colored resin, and be exposed for a longer time to the oxidizing influences of the sun and air. 
The "scrape," which is the hardened resin adhering to the scarified face of the tree, yields the 
darker grades of rosin. The common grades are made from old scrape on trees which have been 
worked several years, and frequently has mixed with it sticks and chips, cut from the tree while 
the hardened scrajpe was being removed. The turpentine produced from the lighter colored dip- 
pings is of a better quality than that from the darker, being purer and lighter and having less 
rosin oil in it. 

A large part of the dark grades of rosin (".strain" and "common") which are exported to 
Knrope are used in manufacturing rosin oil. The finer grades are used in the manufacture of 
soaps, paper sizing, etc. 
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ties from Wilmington for the years 1874, 1884 and 1893 were as 
follows : 

Total KxporU of Tar and J^itch from Wilmington. 



Year. 



1874 
1884 
18Jm 



Tar, Barrels. 


Pitch, Barrels. 


68,619 
68.7iH 
52,e541 


7,400 
r>,734 
3,274 



In 1893, besides the above, 4,600 barrels of tar and 700 barrels 
of pitch were shipped North by rail from Robeson and Cumber- 
land counties. This makes a total of 57,100 barrels of tar and 
4,000 barrels of pitch, with an estimated value of $65,000. The 
foreign exports of tar and pitch from Wilmington, for the years 
1873, 1884, 1893 were as follows: In 1873 they were 48,200 
barrels; in 1884 they were 20,138 barrels; in 1893, 7,740 barrels. 
This shows a decline in the foreign exports of more than 50 per 
cent, during each decade. 

TOTAL AMOUNT AND VALUE OF NAVAL STORE PRODUCTS IN NORTH CAROLINA, 1893. 

The total amount and value of the naval store products shipped 
from North Carolina during the year 1893 were approximately as 
follows: 

Amount and Value of Xorth (Hrolina X((ral Store I^oducts, 189S. 

75,528 })arrels of spirits turpentine $1,283,760 

367,981 barrels of rosin 31)2,000 

10,931 barrels crude turpentine 12,000 

63,100 barrels tar.and pitch 05,000 

Total value of products $l,752,7fiO 

A preliminary report of the Eleventh Census estimates the total 
products for North Carolina for the year ending May 31, 1890, to 
have had a valuation of $1,705,833. No crude turpentine is given 
in that report and the tar is given at 600 barrels, valued at $847 
for the entire State. This statement is evidentlv incorrect, since 
the exports of that product from Wilmington alone amounted to 
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72,000 barrels for the year 1890 and almost as much for the pre- 
ceding year. 

CONDITION OF THE TURPENTINE ORCHARDS IN NORTH CAROLINA. 

As bearing on the future supply of resinous products in North 
Carolina, a close examination was made into the condition of the 
loug-leaf pine forests now standing in the State, and in the follow- 
ing notes the writer has endeavored to show^ the character and 
extent of the existing productive orchards, of those orchards which 
have been abandoned, the round timber which can be boxed, and 
the second growth long-leaf pine. 

LENGTH OF TIME THAT TURPENTINE ORCHARDS ARK WORKED. 

The orchards of the Cape Fear river section have been worked 
steadily for from twenty to thirty-five years and in Sampson and 
Bladen counties many bodies of pine are reported as having three 
sets of boxes on them, having been workecl since 1845, with inter- 
missions of a few years for rest and to allow the space between the 
hacked faces to increase in breadth. The yield from these long- 
worked trees is still considerable when they grow on good soil, and 
when the trees have been injured in no other way, as by fire 
charring the faces of the old boxes. 

These trees along the Capo Fear river seem capable of standing 
continuous working longer than those in any other part of the State 
or even of the Ignited States, there being numerous reports from 
this section stating that the orchards had been worked from forty 
to fifty 'years. From Columbus county only one distiller reported 
that his trees had been worked as long as thirty-five years, while 
others stated that theirs were abandoned after having been worked 
from twenty to twenty-five years. One distiller in Robeson county, 
on the Cape Fear river, reported fifty years as the maximum time, 
while for those farther west, in Moore county, approaching the clay 
uplands and at an elevation of from 300 to 500 feet above the sea- 
level, a productive limit of twenty years was given. In South 
Carolina the trees are worked from twelve to fifteen years; in 
Georgia from four to eight years, except the slash pine (Pinus 
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cubeiisis (JriiJeb.) along the coast, which "runs dry" in one or two 
years, as is true of the loblolly pine in North Carolina. 

It may be said that most of the orchards now producing in North 
Carolina have been ** back-boxed''* and that over four-fifths of 
the crude turpentine comes from back-boxed trees. Only in Mont- 
gomery and the western parts of Moore county are there any 
extensive bodies of trees which have not been back-boxed. The 
average time the trees have been worked in these two counties is 
about seven vears, but manv of the orchards in Montgomerv have 
onlv been worked for four veai*s. 

AREAS OF ABANDONED TURPENTINE ORCHARDS. 

An examination of- tliis region showed that large areas of long- 
leaf pine forests had been abandoned as no longer profiUibly yield- 
ing turpentine. Such areas, where the trees are still standing, are 
classed by the distillers as abandoned orchards. When these forests 
have been removed bv fire or cut bv lumbermen and no loblollv 
pine has appeared to take the place of the long-leaf pine, the term 
waste land is applied to these areas. The following estimates of the 
amounts of abandoned orchards in the separate counties are based 
on returns made by 162 distillers in these counties, supplemented 
by i)ersonal investigation by the writer. These areas, in acres, of 
abandoned turpentine orchards were as follows in December, 1893: 

Art'ai< of Ahatnlotird Turpentine Ordmnh in Xorfh Carolina^ 189^L 

Bladen county fiO.OOO acres. Onslow county 38,000 acres. 

Brunswick 98,000 ** Pender 28,000 



Cumberland 51,0()0 " Richmond 32,000 

Duplin 17,000 *' Rol^eeon 63,500 

Harnett 52,000 " Sampson 58,500 

Ix^noir 2'»,000 J* Wayne 30,000 

Johnston ;J0,000 " Wilson 20,000 

Montgomery 10,000 "• Other counties 75,000 



Moore 10,000 " 

Xash 25,000 " Tot^l in the State.... 718,006 



{( 
«( 



Included in the term *' other counties'' are Wake, Edgecombe, 
Craven, Columbus, New Hanover and Carteret counties. The 



•For explanations of this and other terms see pp. 94—96. 
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amount abaDdoned during the past few years has been greater than 
usual, the very low prices making it unprofitable to work thinly 
timbered orchards longer. The operation of many of these bodies 
may be resumed should there be any material advance in prices 
of naval store products, but such a change is hardly probable. In 
these areas of abandoned orchards there is a great range of density 
of forest growth, varying from that which may be called the normal 
density, which will cut from 3,500 to 4,500 feet, board measure, to 
the acre, to that which will scarcely cut 300 feet to the acre, below 
which latter limit it would be considered waste land unless a 
growth of loblolly pine has, in part, replaced the long-leaf pine. 
Although there is very little of this abandoned orchard that is 
heavily timbered with long-leaf pine, all of it has, more or less, 
valuable mill timber on it. Much of the timber might again be 
boxed and profitably worked if protected until the growth of the 
space between the boxes would allow new boxes to be cut. 

ANNUAL ADDITIONS TO THE TURPENTINE ORCHARDS. 

The number of acres of round timber being boxed yearly is now 
very small. An attempt was made to ascertain this amount, but 
both back boxes and original boxes were included in the returns; 
these figures, too, w^ere somewhat fragmentary for certain districts. 
For the seasons 1892-93 and 1893-94 the total number of boxes cut 
in each county were about as follows: 

Number of Boxes Cut in Xorth Carolinay 189^-94. 



County. 



Bladen 

BrunBwickf .. 
Columbus.. .. 
Cumberland. 

Duplint 

Harnett 

Johnston 

Montgomery 

Moore 

Lenoirt 



Season 
1892-'«8. 



86,000 
10,000 
60,000 
255,000 
11,000 
82,000 
35,000 
35,000 
83,000 



Season 
1893-'94. 

95,000 

*76,0(X) ' 

220,000 

4,000 

70,000 

42,000 

60,000 

78,000 

3,000 



COINTY. 



Season ' Season 
1892-'93. I 1893-'94. 



Nash ' 60,000 

New Hanover* 

Pender 

Onslow 

Richmond 

Robeson 

Sampson 

Wayne.... 

Wilson 



33,000 

35,000 

90,000 

197,000 

114,000 

7.000 



60,000 



Totals il,193,000 



22,000 
18,000 
65,000 
96,500 
105,000 
3,000 



1,011,500 



*No returns made. tRetums not full. 
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It can be roughly estimated that it would require the trees on 
20,000 acres to hold the number of boxes cut in 1893-94. The 
proportion of this which was round timber, and which represents 
the increase in the area of orchard, was under 3,000 acres. The 
largest single tract ascertained to have been newly boxed was 350 
acres in Bladen county. There were other tracts nearly as large 
in Sampson, Harnett, Richmond and Montgomery counties. 

BOXING OK OTHER SPECIES OF PINES. 

The loblolly and short-leaf pines are not generally tapped in 
this State. An attempt was made, howe\'er, to find out the num- 
ber of loblolly pine {P. Taeda) boxes cut last year in Johnston and 
Robeson counties, where most of them are worked, and the num- 
ber was found to be under 20,000, showing that a very insignifi- 
cant amount of turpentine is produced from this tree. There were 
about 3,000 short-leaf ])ine {P. viitis) boxes cut last year in Mont- 
gomery county. This tree was extensively worked fifteen years 
ago in Wake and Chatham counties. The young trees are the only 
ones which yield sufficiently to justify boxing; they yield about 
two-thirds as much crude turpentine as the long-leaf pine and can be 
worked from six to seven years. The crude turpentine from the 
loblolly pine is very thin, and runs so freely that it usually over- 
flows the box and runs down to the ground, unless the boxes are 
dipped more freiiuently than the long-leaf pine boxes are. It is 
said to have so much water in it that when distilled without a 
large intermixture of crude turpentine from the long-leaf pine 
only a poor quality of spirits turpentine is obtained. 

AMOUNT OK ROUND TIMBER AVAILABLE FOR BOXING. 

This name is given to the original growth of long-leaf pine 
before it has been boxed. It makes, of course, better mill timber 
than the boxed trees, which have the lower part of the stock around 
the face of the boxes surcharged with resin, obliterating all signs 
of the grain and making what is called lightwood. The amount 
of round timber, in acres, standing in each county December, 1893, 
was, as nearly as could be determined, as follows: 
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Amount of Round Timber {Long-leaf Pine) in North i-arolina^ Decemhery 189S. 

Bladen 3,900 acres. Nash 700 acres. 

Columbus 3,700 ** Onslow 3,20U 

(^imberland 1,300 '* Pender 5,400 

Duplin 1,900 *♦ Richmond 2,200 

Harnett (>,100 " Robeson (),H50 

Johnston 200 *' Sampson 87() *' 

Jones 400 ** Wake 700 '* 

Lenoir 1,500 ** Wayne 200 

Montgomery «,('50 " 






<< 



Moore 10,700 " Total for the State... 55, .S7« '* 

The total, amount of round timber now standing is very little 
iiore than was yearly being put in orchard during the period 
jetween 1840 and 1870. The number of acres of round timber 
standing in these same counties fifty years ago must have been 
between 4,000,000 and 5,000,000 acres. Much of this remaining 
timber will probably never be boxed, being in small bodies in dis- 
tricts where trees have ceased to be worked for turpentine. 

YOUNG GROWTH OF LONG-LEAF PINK. 

The young growth of long-leaf pine may also be included along 
with the round pine as timber which in part now, or in the near 
future, can be worked for turpentine. But unfortunately the acre- 
age of second growth pine which is now, or even soon will be. of 
sufficient size to be boxed for this purpose, is very small, and the 
trees in such growth are scattering, consequently they are short- 
bodied and present little uniformity as regards size or regularity of 
2:rowth. The figures for this acreage are based on tield notes taken 
during an examination of the pine lands during the winter of 
189;5— '94. In each case they are j)robably much in excess of the 
true amount of young growth of trees hirge enough to hold a tur- 
pentine box. The counties in which any large amount of young 
growth was observed and the ap})roximate amounts of this in each 
(in acres) are enumerated in the accompanying table: 

AreuH of Young Growth of Long-leaf Pine in North Carolina^ ISOS. 
Bladen county 3,500 acres. New Hanover 4,000 acres. 






Craven 5,000 '* Robeson 2,000 

Cumberland 2,700 ** Sampson 2,500 

Moore 700 " Others possibly 10,000 

Lenoir 2,000 *' 

Johnnton 700 '* Total! n the State 33,100 *' 

6 
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Some of this young growth has already been boxed, but the 
amount of turpentine gotten from it is inconsiderable. It varies 
in age from about eighteen to thirty-five years, and in diameter from 
four inches to eighteen inches. The amount of young growth 
loblolly and short-leaf pine is very large, should the price ever 
allow them to be extensively worked for turpentine. 

DECREASING AREA OF TURPENTINE ORCHARDS IN NORTH CAROLINA. 

As shown in the above statements the additions to the areas of 
turpentine orchards during the past few years, from both the tak- 
ing in ol new mature forests and the boxing of young or second 
growth j>ine trees has been small. On the other hand, the destructive 
agencies, such as forest fires, storms and the lumbermen, have been 
activelv at wo^^k, and as the result of their combined activities the 
area of productive turpentine orchards in North Carolina has been 
reduced to but a small part of what it was half a century ago. 
Over the large areas north of Neuse river the long-leaf pine has 
practically disappeared. Over large areas between this river and 
the South ('arolina State boundarv line manv of the once dense 
virgin long-leaf pine forests have given place to equally large areas 
of abandoned {)ine barrens and waste lands. 

DF.STRUCTION OF ORCHARDS BY FIRES. 

Every year there is more or less destruction of standing timber 
bv fires, both in worked and in abandoned orchards. The loss 
during the i>ast year and the number of acres burnt over are 
shown with approximate accuracy in the accompanying tabulate<l 
statement: 

Sfniif of the Lossra from FircR in Loug-leaf Pine Forests^ 1S9S. 



L(M ALiTY. ;No. of Acres Burnt. 

I 



Moore county aO,000 $25,000* 

Cumberland i 10,000 12,000t 

Robeson I 5,000 6,000 

Six otber snuiUer rtres 3,500 5,000 



TotaJH....... ...j^.^..^. ^. .^J 48,500 $48,000 

*F.stimated by W. K. Petty, Ksq., Carthage, N. C. 
fKstiraated by Mr. John Blue, of Aberdeen, N. C. 
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All of these fires took place in the spring, either in March or 
April, and all were reported as started from the firing of the grass 
of the pine barrens. The first two fires were particularly severe, 
going through orchards that were being worked, and ruining not 
ouh' the boxes, but also killing a great deal of the timber, very 
little of which was so situated that it could be converted into lum- 
ber before being attacked by the borers. 

In the fall of 1892 there was another severe fire in Richmond 
and Moore counties, which destroyed a large amount of timber, 
and also the village of West End, on the Aberdeen & West End 
Railroad. The value of the timber alone destroyed by this fire was 
placed at $75,000. 

The danger and loss occasioned by fires in the forests is not suffi- 
ciently understood by the class of persons who are generally the 
cause of them. In the pine barrens most of the fires are purposely 
started, and the persons starting them should be held responsible 
for any loss caused by them. Too great discretion cannot be exer- 
cised about a suitable time to burn the woods, when it is deemed 
absolutely necessary to burn them, and persons should be careful 
that it is not too late in the season: after the trees have begun to 
put forth their leaves or shoots, and that the season is not too dry. 
Much care should be taken to prevent such fires escaping proper 
bounds and destroying the property of other persons who are in 
HO way connected with the starting of the fire. 

The damage of fires is more than local and the loss occasioned 
by them, or resulting from them, is felt far beyond the immediate 
district in which they occur. Even when there is no apparent 
damage it sets a precedent, the following of which is sure ulti- 
mately to lead to great damage. And there is always a consid- 
erable amount of damage done; enough to far more than counter- 
balance the advantages supposed to be gained in improving the 
pasturage of the forests or in other ways. 

The illustration (Plate I) facing page 58 is from a photograph 
of a long-leaf pine forest a few miles west of Southern Pines, 
Moore county, taken some months after a forest fire had swept 
through this region. All of the pines at this point were killed. 
Many of them fell and were partially or completely destroyed, and 
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the few left standing were practically ruined, as they could not be 
cut at once. (See, also, pp. o7 and 61 for notes on the destructive 
work of forest fires). 

DAMAGES TO ORCHARDS FROM STORMS. 

Besides the injuries to turpentine orchards, during 1893, from 
fires they were damaged by two severe storms, occurring one iu 
August and the other in October, in the fall. The earlier .storm, 
in August, did but slight damage, except to abandoned orchards. 
The one of October 14th, however, proved generallj' destructive 
to all boxed pines, besides blowing up by the roots many oaks 
and other hardwood trees. The damages were greater in the 
south-eastern portions of the State, especially in Columbus, Bladen, 
Sampson and Johnston counties, but they were by no means ecu- 
fined to these counties. The force of the storm w^as not uniformlv 
distributed over this area, but was more severe at numerous scat- 
tered points. Twenty distillers in these counties estimate that at 
least one-tenth of their trees were blown down, while other orchards 
were injured to a less extent, and several thousand acres of aban- 
doned orchard were ruined. 

Most of this fallen timber proved to be a total loss, though about 
100,000 railroad cross-ties were cut from it at points contiguous to 
the railroads, and small quantities of it were carried to the saw- 
mills on the Cape Fear river. Unboxed long-leaf pines suffered 
very little, and neither the loblolly pine nor swamp timber was 
damaged to any considerable extent. Boxed pines, as a rule, were 
broken off at the box. Out of one hundred prostrated long-leaf 
pines seen near Bladcnboro (N. (A) eighty-five were broken off at 
the hox, four above the box but along the face, ten were blown up 
by the roots, and only one tree was broken oft* above the face oi 
the box. These facts show the importance of adopting some other 
system of gathering the turpentine which will avoid the deep box- 
ing of the trees. Such a system is ])racticed in France, and is 
described further on in this report (page 96). 
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AREA OF ORCHARDS REDUCED BY I^UMBERING. 

Lumbermeu are also iustnimental to a cousidcrable extent in 
reducing the acreage of turpentine orchards. In Moore, Rich- 
mond and Robeson counties they are rapidly cutting into the 
orchards. Eleven distillers in the two first counties reported their 
orchards as having been cut into by lumbermen last year, j^^ 
least »^>,000 acres of new and abandoned orchard must have been 
cut over during 1893 to have yielded the lumber cut during that 
year by the mills sawing long-leaf pine. 

HOW LONG CAN Ol'R TURPENTINE ORCHARDS LAST? 

It ai>pears from the foregoing that there are in the State less 
than 7o,()00 acres of long-leaf {)ine timber now unboxed which can 
be added in the future to the turpentine orchards, and that the 
present yield of turpentine is derived principally from *' back- 
boxed" trees, which if not destroyed within tw^enty years could 
not continue to yield turpentine for more than that length of time. 
In point of fact, however, the trees of existing orchards cannot 
produce turpentine, exce[)t in a small way, for even that length of 
time, since they are being destroyed by fire, or converted into lum- 
ber, at the rate of over 60,000 acres a year. Then, too, the rate of 
destruction increases each vear as the number of mills increases, 
and as the amount of abandoned orchard, which proper precau- 
tions are not taken to protect from fire, becomes larger; and these 
abandoned orchards serve as means of carrying fire to the newer 
orchards which are being used. 

FRENCH AND AMERICAN METHODS OF (FATHERING TURPENTINE. 

The two chief objections to the American system of boxing trees 
for turpentine are: 

(1). The injury to the tree produced by the box, interrupting and 
impairing the life processes and sooner or later damaging the tim- 
ber or causing its entire destruction, and, 

(2). That the yield of spirits of turpentine is less than it should be, 
and the rosin manufactured is largely of darker and inferior grades. 

A method of tapping the trees, which to a very great extent 
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remedies these faults, is the Hugues system, which was first used 
in P>aiice about 1860, and since that time has come into general 
use in that country, having been found more efficacious than the- 
one previously used there. It presents as great an advancement 
on the American system now in vogue as the American did on the* 
early French methoil. 

THK AMERICAN SYSTEM OF GATHERING TURPENTINE. 

The American method, which can be advantageously used only 
on stocks over fifteen inches in diameter, consists of cutting in tht 
base of the tree, about eight inches from the ground, a hole calle< 
the box. This box, which is hollowed out with a narrow, thin 
bladed axe manufactured for the purpose, has a length foUowin 
the circumference of the tree of about fourteen inches {d to c o 
Plate II), a depth of about seven inches {b to /), and extendf===5' 
back into the wood at the mouth of the box about four incheFr^ 
{b to c), or at the bottom of the box (/) about five inches. At tht^*- 
same time that the box is cut there is a triangular strip removt-^l 
on either side of it and extending up as high as the tip of the box — 
This operation is called cornering and the channels left where the^ 
chips were removed act as gutters leading into the box. 

Immediatelv above this box the thin bark and a thin section o ♦ 
the sap-wood is removed by means of a sharp, bent-bladed impk*^ 
ment called the hack. In this process, called hacking or chipping, tliL^ 
implement is drawn at an oblique angle across the surface of tht" 
trunk alternately in oj)posite directions, each pair of grooves ma(k' 
by the hack forming a V, so that the cut surface consists of two 
planes forming a very obtuse angle, the lines of their union run- 
ning verticalh' up the tree above the center of the box, and down 
whicli line the resin runs into the box. This scarified surface, 
called the face, lias a breadth of from fourteen to sixteen inches ami 
a (lej)th usually of one and one-half to two inches, rarely going in 
as deep as the thickness of the sap-wood. 

The l)0X(»s are cut late in fall or early in spring, and in the 
first part of March chipping is begun, and is repeated about 
once a week for from thirtv to thirtv-five weeks, accordingr to the 
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length of the summer season and the way the resin runs. At each 
chipping about one-half an inch of wood is cut off. The resin 
lying in the resin ducts or pores, which are parallel with the 
grain of the wood, flows out \vhen these ducts are cut and runs 
<lown into the box. The object of repeated chipping is to open 
ti fresh surface for the exudation, when the ducts have become 
clogged by an accumulation in them of hardened resin. By the 
end of the first season the face has been carried up eighteen to 
twenty four inches above the box. 

ft 

Tlie resin which runs into the box, called virgin dip the first 
iseason, and the yellotv dip of subsequent years is a thick, viscid 
liquid, more or less transparent and thinner the first season, but 
hardening quickly on exposure. During the first season it is 
removed seven or eight times from the box. That resin which 
hardens on the face is removed by a sharp scraper (scraping) and is 
mixed with chips and bark, and, besides containing only one-half 
as much spirits of turpentine as the dip, makes a much harder and 
darker and withal less valuable grade of rosin than the dip, much 
of the spirits of the scrape having evaporated or oxidized under 
the influence of light, heat and air. Each year as the face is car- 
ried up higher, about twenty inches a year, there is more scrape 
and less dip, as the resin exufling from the freshly hacked sur- 
face has to run over the entire surface which has already been 
hacked before it reaches the box, and a large proportion of it 
hardens and never reaches the box. 

The dip^ as has been explained, becomes, in succeeding years, 
gradually darker as work is carried on until it makes only a slightly 
better rosin than the scrape and contains only two-thirds as much 
spirits of turpentine as the virgin dip gotten the first year the 
Vjoxes were worked. There will average two such boxes to a tree, 
the trees generally being about twenty inches in diameter. After 
the *' faces'^ have been carried up so high that it is no longer 
profitable to work them, the trees are allowed to rest for several 
years and recuperate. During this time the sound wood left 
l>etween the **faces^' broadens, partly covering the old faces, so that 
on large trees new ** boxes'' can be cut in between the old oiu's and 
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the trees a^ain worked. This is ealled "back-boxing." Thereare 
frequently three Si^ts of boxes put on one tree. 

THK I'RKNCH SYSTEM OF OATHKRING TrRPENTINE.f 

The ori«^inal French method merely removed the bark and a 
thin layer of .<a|)-\vood from a space (face) about five inches wide 
on each tree, and the resin as it exuded after the repeated chippiugs 
ran into a receiitade placed at the foot of the tree to receive it, or 
fn^quently into a hole du^ in the sand. By the latter method, 
which was very primitive, the tur{>entine was mixed with sand, 
the spirits was absorbed and only a poor grade of rosin was made 
from it. 

The method adopted in 18G(), when the production of turjwn- 
tine was stimulated in France owing to the stoppage of American 
exports by the blockades during the civil war, was very much in 
advance of this. The new method, then adopted, may be described 
in general terms as follows: At the end of February the outer 
bark for a considerable height is removed on all trees which are to 
be tapped that year, leaving only a thin layer of bark over the 
sap-wood. This is to prevent loose bark from falling into the resin. 
At the first of March, with a i)eculiar-shaped implement resembling 
an adze with a bent handle and a curved blade, there is made near 
the foot of the tree an incision which is four inches broad, two 
inches high and only one-third of an inch deep. At the bottom of 
this incision a curved gutter of zinc or galvanized iron, which has 
a width of the hacked face and teeth on its inner edge, is driven 
into the wood. This gutter turns the more liquid resin, which 
flows down into an earthenware or zinc cup hung on a staple 
immediatclv below the j^jutter. 

The accompanying illustration (Plate III), taken originally from 
Professor L. Doppe's work on Poorest Technology, but here repro- 
duced irom the Annual Report of the Chief of the Division of 
Forestry, V. 8. Di^j^artment of Agriculture, for 1892, ** represents 
a pine two hundred years old, witli more than fifty scars or chips, 
without apparently any ill efi'ects on the life of the tree."* Some 
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of the details of the method are more clearly shown in the figures 
1 and 2 of Plate IV. 

Figure 1 of Plate TV "exhibits the method of gathering tur- 
pentine by the Hugues system, and the use of the till and pot. 
While formerly the resin was allowed to run into a hole in the 
sand at the foot of the tree, since 18(50, when the production w-as 
stimulated by the closing of the American sources of supply, an 
improvement on the crude method of collecting came into use. 
It consists in fixing a bent zinc collar or gutter cut from sheet zinc 
eight inches long and two inches wide, with teeth (see figure) across 
the chip, which acts as a lip, and conducts the liquid resin into a 
glazed earthen pot or a zinc vessel of conical shape suspended 
below tln^ lip. The pots are six inches high, four and a half inches 
at the opening, and three inches at the bottom, and hold about one 
quart. At first placed on the ground they are fastened each season 
above the old chip by means of a nail through a hole or otherwise 
(?^ce figure). In this way, by shortening the distance over wdiich 
the resin has to flow, the evaporation of the oil is reduced and 
there is less liability of impurities to fall into the receiver. A 
cover over the pot is also sometimes used. The pots are emptied 
every fifteen or twenty days with the aid of a spatula. The scrape 
is collected only twice in the season, in June and November.''* 

Figure 2 of Plate IV shows a cross section of a pine tree treated 
according to the French method, bled at different places at different 
times. Some of the scars are nearlv covered over with new wood 
(as at II), and two of the scars (as at III) have been recently made 
in new wood l>etween older scars. 

"Another improvement which reduces the amount of evapora- 
tion and assures cleaner resin consists in covering the chip with a 
V>oard. This improvement (Hugues system) is said to yield more 
and purer resin, the yield is claimed to be about one-third larger, 
and the difference in price, on account of purity, 80 to 90 cents 
a barrel, while tlie cost per tree per year is figured at about one 
cent, besides the [)roportion of scrape is consideral)ly reduced. 
This (called gallipot) is collected by hand, except the hardest impure 
parts (called barras), of which tliere is hardly any in this system of 
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collection. Not more than 17.9 per cent, of scrape is expected, as 
against 29 in the American practice.'** 

Figure 3 of Plate IV *' shows safety fire strip along railroad; 
a is the elevated roadbed, 6 is a strip of ground about twenty-five 
feet wide, which is cleared of all inflammable material. Alongside 
of this the wooded safety strip about fifty to sixty feet wide ; c is a 
ditch five to six feet wide, a foot or so deep, the soil being thrown 
toward d. Cross ditches are made through the safety strip every 
300 feet. The total width of the whole svstem of the road on 
either side is, therefore, eighty to ninety feet. The strip b may be 
used for agricultural purposes if fit for it; strip c remains wooded, 
but the forest floor is cleared out and freed of all inflammable 
material."! 

Chipping is done forty to fifty times a season, and by the end of 
the first season the chipped surface has reached a height of twenty 
inches; that is, while the face is carried in one season just about 
as high in France as in the United States it is hacked from twelve 
to fifteen times more in the former country than here. This cup 
can be emptied easily and quickly by lifting it off^ the tree, and to 
prevent it being broken can be set aside while hacking and scraping 
is in progress, which latter operation is done once a year, in the 
fall. When work is begun on the second and subsecjuent years 
the cup and gutter are moved up and refastened so as to be just 
under the newly hacked surface. The face is rapidly carried up, 
the tree being hacked more frequently, but a much thinner chip 
being taken ott" than is required in the American practice, pre- 
serving all the time about the same width and same depth, so that 
at the end of five years it has reached a total height of twelve feet. 
From one to ten such faces are put on the pines, according to their 
size and age, and whether tliey are to be bled to death (gemmage a 
mori), in which event the timber will at once be utilized, or bled as 
long as the tree lives and an abundant flow of turpentine will per- 
mit [gemmage a vie). 

These faces are worked only five years and then the tree is allowed 
to rest several years before new ones are i)ut in. The new faces 
must be put in so that they will be four inches from any other 



♦All. Rep. Secretary Agr., Washington. D. C, 1892, p. 350. f/d/d. 



THE FRENCH SYSTEM OF GATHERING TURPENTINE. 99 

faces, in order that not enough of the inner bark and sap-wood will 
be removed at one time to kill the tree or seriously injure its life. 

ADVANTACfES OF THE FRENCH SYSTEM. 

Tlie advantages of the French over the American system fall 
under two heads: (1). It tends more to protect the trees and pro- 
long their activity. (2). It gives a larger yield, raises the grade of 
the resinous products and lessens the cost of producing. 

RESULTS AS TO THE RELATIVE STRENGTH AND VITALITY OF THE TREES. 

Lender the French svstem no " boxes ^' are cut to weaken the 
trunk and make it liable to blow down, and in which, sooner or 
later, rot begins and finally destroys the timber value of the stem. 
It is in this American **box,'' too, always filled or covered with 
inflammable resin while the face is being worked, that fires usually 
get a start on the tree. There is no limit to the number of new sets 
of narrow French faces which can be placed, while from the weak- 
ening caused by the boxes only a limited number of sets of them 
can be cut. There are trees in the canton of Cormeau (France) 
which have been worked for more than 200 vears and show over 
fifty scars. The scars of the narrow faces, although they may be 
over twice as numerous, are more quickly covered over by the 
growth of new wood on both sides, since the cambium or genera- 
tive tissue just under the bark will have twice as many surfaces 
from which to develop. This enables a tree to more quickly 
regain its lost vitality, upon which the yield of resin largely 
depends. The shallow depth which the faces in the French prac- 
tice are cut, only one-third of an inch, does not injure the life 
process so much as the deeper cutting practiced in America, which 
injures the growth of the tree about two-thirds, as is shown by a 
comparison of the thickness of individual rings of growth before 
and after boxing. • 

The purpose the French management has in view is to both pre- 
.serve and work the forests intended for the f)roduction of turpen- 
tine as long a time as possible without serious injury to the trees. 
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since it is a matter of both time and expense to grow a body of 
pines suitable for tapping. 

THE YIKLI) BY THE FRENCH SYSTEM LARGER IN QUANTITY AND BETTER IN 

QUALITY. 

By using tlie cup for collecting the turpentine and moving it up 
each vear, j-o that it will be just below the freshlv hacked surface, 
a larger quantity of purer and lighter colored. dip is gotten than 
would be possible under the American plan, and the material thus 
collcM.'ted corresponds always to the virgin dip; it is very free from 
bark and makes an exceedingly high grade rosin. Under ihb 
arrangement there is very little scrape, the surface hacked that 
season being all that has scrape on it. The increased production 
in France by use of the cup metho<l amounted to four pounds of 
spirits of turpentine and seven pounds of rosin from every 100 
pounds of crude tur[)entine, and besides there were no chips or 
trash of any kind in the crude material. The spirits of tur}>en- 
tine manufactured is of a better grade than that made from crude 
turpentine collected by the old method, being distilled at a lower 
temperature and with less heat, and all of the rosin, except a small 
{)roportion made from the scrape, is of a high grade. 

The value of a barrel of the crude turpentine collected by the 
cups is about one-fourth greater than that collected by the former 
system. By the cup method there is also a large saving in labor, 
both in scraping and dip{)ing, and there is no loss of turpentine in 
dijjping from a box to a bucket. 

KESrLTS OF KXI^ERIMENTS WITH THE FRENCH SYSTEM IN NORTH 

CAROLINA. 

During the season of 1894 a trial on a limited scale was made 
to test the merits of the French svst(Mn and to ascertain bv its 
direct application to the long-leaf ])ine the exact increase of tur- 
pentine collected by it above that yielded by the American practice. 

In order to reduce to a minimum the chance of erroi"s it was 
decided to conduct the experiments at three separate stations under 
direction of ditlurent persons. At two of these stations the tur- 
pentine was to 1)0 gotten from second-year boxes and at the third 
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station it was intended to begin a trial with first-year or virgin 
boxes and continue the work here for several consecutive vears to 
ascertain the comparative annual yield. 

UnfortunateW in one set of the experiments with second-year 
boxes the value of the results was vitiated by reason of a considerable 
loss of turpentine from the receptacles' overflowing. The results 
in this case will not be considered. Careful and conscientious 
attention seems to have been given the third set by the person in 
charge, and the resuhs seem to be of sufficient importance to be 
given in full. The superintendence of this work during the season 
was in charge of Mr. Singletery, of Bladenboro, N. C, and it was 
near this village that the experiment was conducted. 

The pines selected for tapping were in a grove with a medium 
density (about seven), and had an average circumference, breast 
high, of six feet nine inches. These were by no means tiie largest 
trees in this grove, but were selected on account of their vigor and 
apparent healthiness. The soil was fair, being a moist sandy loam. 
The forest floor was poor, being covered with a heavy growth of 
wire-grass, broom grass and low huckleberries. This strip had not 
been burnt in several years, and since the locality was isolated, 
being located in the neck of a small swamp, there was little likeli- 
hood that a fire would interfere in any way with the carrying out 
of the experiment. Boxes, usually two to a tree, had been cut in 
these trees in the previous spring and the trees '* worked'' for one 
season (189:J), so that there were faces twenty inches in height on 
each tree. Those faces were from thirteen to fifteen inches broad. 
Six of these.old boxes, with nearly southerly aspects and with faces 
unshaded by surrounding shrubs, were chosen as suitable for our 
purpose. Above each of these old faces two narrower faces (each 
six inches broad) were begun side by side. This method of placing 
the narrow faces gave each pair of them nearly the same aspect, 
and since, so far as could be seen, they were under similar con- 
ditions and of the same breadth, the amount of resin which flowed 
from each should have been the same. Six pairs of these narrow 
contiguous faces were begun above the broad ones on as many 
diflerent trees, care being always taken that both narrow faces of 
any one pair were of the same breadth. 
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The surface of one narrow face of each pair was continuous with 
the surface of the face below, whicli was hacked during 1893, and 
the turpentine which exuded from the freshly chipped surface of 
this narrow face was allowed to run down the entire surface of the 
old face into the box cut at the foot of the tree. 

Across the base of the other narrow face, which began at the 
uj)per edge of the old face, a metal gutter was driven into the 
wood. This gutter turned the turpentine into a metal cup which 
hung on a staple beneath it. ('hipping was begun on these 
faces April 2()th. Both of these narrow faces were hacked at the 
same time and the same number of chips were taken from each 
face, so that the length of both faces was kept equal. Both the 
metal receptacles and the boxes were emptied six times during the 
running season. Tlie turpentine taken from the boxes was such 
yellow dip as is commonly collected from second-year boxes. The 
grade of the turpentine collected in the metal cups was virgin 
dip, exceedingly free from bark, leaves and chips. It will be 
understood, from the fact that each of the narrow faces had a 
breadth of only six inches, that from the six faces in either set 
there should have exuded only about as much turpentine as is 
usually collected from three of the large-size faces, fourteen inches 
broad. 

The net weight of the turpentine collected by all of these boxes 
was 21 pounds; tl^e net weight of that collected by the cups was 
24 pounds and a few ounces; that is, by the use of the cups 
there was a gain of one-seventh in the weight of the dip collected; 
or had the faces been as broad as they are usually made there would 
have been during the summer a gain of one pound to each face. 
The yield of 7 pounds to a box from these picked trees is about 
one-tifth more than the average yield, which is only between 5.5 
and (] pounds to a second-year box. However, this is immaterial. 
What we are after is the percentage of the increased yield collected 
in the metal cups above that of the boxes. This increase was 
about 15 per cent, in favor of the cups. The application of this 
to a croj) of turpentine would mean considerable aggregate gain 
and would show more clearly how large the gain really is. 

Working out the increased yield on this basis, i. e., one pound 
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to each box, there would be a gain of 10,000 pounds of dip to a 
crop of 10,000 boxes, or a gain of 35.8 barrels of dip above the 
250 barrels which 10,000 boxes would have produced had each 
box yielded 7 pounds; or there would be gotten, instead of the 
250 barrels of yellow dip from the boxes, 285.8 barrels of virgin 
dip by use of the cups. The difference in the amount of scrape 
yielded by the two systems was not near so large as the difference 
in the amount of dip. This difference, of course, was in favor of 
the boxes and amounted to less than two pounds from all six of 
the boxes. This loss of a pound or more was due to the loss of 
volatile oil by evaporation and loss of scrape which hardened on 
the old faces. This diff*erence in favor of the boxes would amount 
in H crop to nearly 23.5 barrels of scrape. 

The advantage in favor of the cups, however, lays not only in 
the increased yield in pounds of turpentine, but also in the higher 
grade of product obtained by the cups. The value of the entire 
yield of a crop of 10,000 boxes as determined above would amount, 
at present i)rices, to about one-fifth more if collected by the cup 
than if collected in the boxes. This difference in value would be 
distributed as follows: 

Value of 285.8 barrels of virgin clip at $1.70 |>er barrel, $ 485 00 

Value of 250 barrels of yellow dip at $1.50 per barrel $ .']75 00 

And value of larger yield of 23.5 barrels of scrape at 
$1.10 per barrel 26 00 401 00 

Difference in favor of cups $ 84 00 

There is an increase in value amounting to $84, or over 20 per 
cent, gain, even when the cups are substituted in the place of 
second-year boxes, and the rate of increase in value of products 
becomes larger each succeeding year. 

As in the other ex[)eriment both cups and boxes were tried on 
first-year faces, of the same length, no difference is expected in the 
result in favor of either system. It was intended, when this experi- 
ment was begun, to move the cups, at the middle of the season, 
up to the top of the face which had at that time been chipped. 
This should have yielded, in the cups, a slightly larger amount of 
dip turpentine than was collected in the boxes, and the grade of 
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that in the cups should have been higher, since the dip turpentine 
collected from first-year boxes is usually classed as yellow dip for 
the last dippings of the season. 

It is expected that these experiments will be continued next season 
(1895) on a larger and even commercial scale to make a further test 
of their adaptability. This will include a test of the cheapest and 
most serviceable collecting cups, the best breadth to make the faces, 
and a trial of different materials for making gutters to ascertain 
their durability and strength. The use of materials with mini- 
mum cost and maximum utilitv will of course determine the com- 
mcrcial practicability of the system and it is these subjects which 
it is hoped will be thoroughly investigated during the next year. 

The incomplete results from another experimental trial, in which 
the cupJi, on first-year faces, were, at the middle of the season, 
moved up so as to be at the top of the face which had so far been 
cut, show a gain in the number of pounds of dip collected even 
larger than that obtained in the preceding trial. As no scrape was 
collected in this trial, from a misunderstanding wnth the person in 
charge, the w-eight of the scrape cannot be included. It can be 
said, however, that there was a large difference in the amount of 
scrape on the tw-o sets of faces, much the larger amount of scrape 
having settled on the faces with boxes. 

There were twelve faces in each set, the arrangements being 
similar to those stated in the above experiment, except that these 
faces were broader — from 7 to 7i inches — nnd instead of the faces 
being cut in pairs, one of ench kind, they were placed two on each 
tree without regard to their aspect. The net weight of the tur- 
pentine collected from the twelve boxes was 50 J pounds, and the 
weight of that collected from the cups was 59 pounds, w'hich gives 
a net yield in favor of the cups of 8i pounds, or a gain of over 
16 per cent. No difference in the grades was noticed in the tur- 
I)entine, both being classed as virgin dip. 

COST OF ADOPTINCi THE FIUCNCH SYSTEM. 

The cost of the change from the old French method to the mod- 
ern Ungues system was stated by Desnoyers (chief forest guard of 
the national forests of France) to be about one cent a year for each 
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To change from the American to the Ilugues system it would 
cost that much, for the cutting and cornering of the boxes, 
kviug two boxes to a tree and 1.4 cents for the cost of each box, 
unts to nearly three cents for each tree the first vear; and bv 
American practice one-fourth of the total yield of turpentine 
six years is obtained during the first year. In the French 
lards, on the other hand, the yield is very nearly the same for 
I year. The cups, which are made of glaze<l earthenware, have 
:)Ie near the upper rim which can be slipped over a hook or 
le ilriven in the tree. Thick galvanized iron makes better 
ers than zinc, as the former stands driving better and is much 
injured by atmospheric influences. It is cut in strips four 
les long and one and one-half inches wide, one of the longer 
s being cut obliipiely to the surface so that it can be easily driven 
the sap-wood of the pine. 

he above-mentioned facts concerning the tapping of the pine 
^>ance are taken from Samano's Ti^eatisc on the Chiltun) of the 
ithn^ Pine; Desnoyers' Tapping of the Maritime Pine; Prof. L. 
pe's Foredry, and The Naval Store Indudnj in the Report of the 
}f of the Division of Forestry in the V. S. Department of Agri- 
ure for 1892. This last mentioned j)ublication has a very clear 
concise ac(!ount of the different methods of tapping, with the 
antages an<l disadvantages of the <litt'erent systems, and is well 
jtrated. It can probably be obtained free of charge by any one 
ring to know more of the merits of the Ilugues system and the 
lition of the naval store industry in other parts of the Ihiited 
es an<l in foreign countries. 



CHAPTER IV. 

THE LI'MBP:K IXDISTRY IN EASTERN NORTH 

CAROLINA. 

HISTORICAL SKETCH. 

Until within the past two decades the production of lumber in 
eastern North Carolina, except for local use, had been small, owing 
to the great distance from general markets and the limited demand 
for the liard pines. Wihnington, as early as the middle of the 
last century, had considerable trade in long-leaf jnue lumber with 
the West Indies and England, and this trade continued in a lim- 
ited way until the first i)art of the present century, when with the 
use of steam in sawing the output was largely increased. Mr. 
James S})runt, in his ''Information (bncerinng Wilmington, N. C," 
says that tlie first steam saw-mill established in Wilmington was 
erected on the western side of the Cape Fear river by a person 
named Mazerretti in the vear 1818. 

For a great many years after this Wilmington had a large and 
growing trade in lumber with the West Indies, but of late years 
the competition of Savannah, Mobile and Pensacola, which are 
much nearer to these islands, has prevented any farther expansion 
of the industry in that direction. Wilmington has always had a 
large trade in lumber with the Middle and New f]ngland States, 
where the long-leaf pine has been largely used in ship-building, etc. 

In the last few years, owing to the increased demand for Southern 
hard pine, the number and capacity of the mills at Wilmington 
have been more than doubled. The logs for supplying this demand 
come from the counties along the Cape Fear, Black and North East 
rivers and their tributaries, along wliich lie well-timbered cypress, 
long-leaf i)ine and loblolly pine lands. The territory drained by 
the.se streams is about •'),000 square miles, over one-fourth of w^hieh 
area is timbered with long-leaf pine that can be floated to Wil- 
mington. 

As early as 1830 both Newbern and Washington had large trades 
in long-leaf pine lumber with foreign ports, mostly in the West 



THE LUMBER IXDUSTRY IN EASTERN NORTH CAROLINA. 107 

Indies. By 1860, however, owing to the exhaustion of the long- 
leaf pine in these sections, their trade had ceased, and since that 
time these points have become centers for the production of lob- 
lolly pine lumber. 

Loblolly Pine in the Timber Market. — As the supply of 
l(mg-leaf pine became exhausted north of the Neuse river other 
pines were used in its place, the short-leaf pine being the next used 
and tlien the lobk^llv. In manv sections these latter have alwavs 
been the only pines available for building materials. 

It is only within the past thirty years, however, that the loblolly 
pine has entered the general market in the form of lumber, being 
debarred, previous to that time, because of the fact that so large a 
proportion of it is sap wood. If used when^ exposed to the weather 
it decayed rapidly, and when used for interior w^ork had to be 
painted, since it ''blued" badly. The introduction of dry kilns, 
^'hich enabled the sap to be thoroughly driven from the timber 
and the wood perfectly dried, has given it a wide range of uses. 
Now there is a steadv demand for it, as it is extensivelv used for 
flooring, ceiling and other interior wood-work, and also for exterior 
^'ork, for which latter use it is suitable onlv when thoroucrhlv dried 
^nd painted. In the Northeastern States it is being used as a sub- 
stitute for white pine and sj)ruce, and as the better grades of these 
become scarcer and consequently more valuable the demand there 
for loblolly pine lumber increases and the uses to which it is put 
become more varied. 

•Since this is the chief timber tree over a large part of the State, it 

has been used for manv vears, in the section where it is the 

only pine, for building and fencing material. For these domestic 

uses only the largest stocks, and those with the most heart, were 

selected. For the manufacture of kiln-drierr flooring and ceiling, 

however, those trees are preferred which have the least heart, since 

the sap wood furnishes a lumber more uniform in quality and color 

than the heart. Lumber made from the sap w^ood is also ligliter 

than that from heart wood and the cost of transportation is less. 

It is marked in the New England and Middle States where it is 

sold under the name of ** North Carolina pine," *' North Carolina 

Slip pine,^^ or ** North Carolina kiln-dried pine." 
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There has been a considerable increase in the value of loblollv 

•r 

pine stUmpage since it has entered the general lumber market 
Twenty years ago loblolly lands ranged in value from 50 cents to 
$1 per acre, according to situation in relation to transportation 
facilities and density of growth. Land similarW situated and 
timbered now sells from $1 to $o an acre. Original growth lob- 
lolly lands will cut from 3,500 to 6,000 feet, board measure, to the 
acre; second growth from a third to a half less. 

STATISTICS OF THE Ll'MIIER INDUSTRY. 

The statistics for this report on the saw-mill and forest industries 
of eastern North Carolina were collected in connection with an 
investigation of the timber lands of this section, which has just 
been completed. It is intended more to show the condition of the 
various branches of the lumber and allied industries, in respect to 
output and supply, than to give a general treatment of the different 
departments of the aggregated interests. In this connection there 
are but imperfect statistics for comparison, these being chiefly esti- 
mates prepared for lumber journals. 

The area treated of embraces forty-three counties, which constitute 
the original "long-leaf pine belt" of North Carolina and to which, 
according to the U. S. Census of 1880, four-fifths of the milling 
interests of the State were at that time confined. In this enumera- 
tion are contained the products of all saw-mills and planing-mills. 
whether operated in connection with saw-mills or as distinct ef^t^i^ 
lishments, excei)ting entirely local planing-mills and door, Siish 
and blind factories connected with these or distinct. There are in 
this section ten such local planing-mills and blind factories, which 
have an output with an esti united value of between $100,000 and 
$250,000 per annum. In spite of the fact that the latter half of 
the year 189;^ was an era of business depression, and consequently 
there was a curtailed output, there is a marked increase shown in 
the value of the output of 1893 over that of both 1890 and 1880, 
according to the census reports for those years. 

The value of rough and remanufactured lumber, including 
shingles, produced in this ^^ long-leaf pine belt'* of North Carolina 
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)r the year ending December 31, 1893, was about $4,559,000. 
•"or the census year 1880 it was $1,340,000, and for th^ census 
rear 1890 it was, for the entire State, $5,767,687. 

The output for 1893 came from 323 himber-mills, including 
shingle-mills, with an aggregate capital of $4,690,000. The capital 
reported by the census, for the entire State, in 1890 was $5,319,- 
oOO, invested in 688 establishments. 

The capital engaged respectively in the manufacture of shingles 
and board cannot be separated, since the manufacture of shingles 
is largely engaged in by mills producing other lumber products. 
The number of mills engaged in the manufacture of lumber was 
281, with an output in 1893 of 455,865,000 feet, board measure, 
valued at about $3,745,000. The number of shingle-mills was (yiy 
(42 exclusively shingle-mills), with an output of 166,180,000 
shiugles, valued at about $813,280. 

OUTPUT OF LUMBKR AND SHINGLES. 

The output of lumber and shingles and the capacity of the lum- 
ier and shingle-mills in operation in each county for the year 
'nding December 31, 1893, was as follows: 



FORESTS, FOREST LANDS . 



FOREST I'RODICTS. 



Output of LomlKF autl ShinijU-", Rulfni Xoiih Oirotiii 



Kladen 

Ik'aufort .. 



Camdon.. 
Cartori't... 
ChowHn.. 



ColunibiiH 

CumlMirland ... 
tCurrituck .... 

llare 

DupliD 

RdeeL'oiiibe.... 

tiutes 

(irt 



Kalifux 

H*niett 

Hertford 

Hyde 

Johnston 

Martin "■.!!!!;!'.!!: 
Montirotncry 

haitliZZZ'.'.'.'.. 
>'ew Hanover .. 
Sorthairpton,.., 

PaniliL-o v.! 
PaiK]uotaak 

put.".".'!!'."^..""" 

Pender 

l{ol)cson 

Richmond 

Snitipnon 

TyrrcU 

\VnsbiiiKton 

Wnke 



"S^ Output II. ,'"[-.„ 
£3: board .^'^b'lr' 



2,S00,000 
1,1MO,000 ' 

2H,;i.jo,ooo I 
*a,ooo.oou 

4,,T()0.000 i 
«,700,000 I 
24,4O0,(m ' 
45,70(1,000 
i:[,40i),000 
10,500,000 



.1,400,000 
5,000,000 

;.->,()oo,ooo 

:l,500,000 
(i,0(»,000 
8,000,000 
0,000,000 

:i,.500,ooo 
:4,uoo,ooo 

8,000,000 



Win 

Wifson. ;{ 



*2,iK)0,000 , 

1,HOO,000 I 

•2,K50,00() ' 
2,700,000 

2.:wo,oiio 
•8.()uo,ooo : 

11,800,000 
8,800,000 
cnoo.ooo 
•",(i(X),000 
2.200,000 ■ 

2o.rtoo,ooo 

lil,500.000 
2,300,000 

32,320,000 
3.550,000 : 

3(5,000,000 1 

*5,KOO,000 , 

i4,r>oo,ooo ■ 

11,700,000 
22,500,000 
4,1100,000 
7,000,000 ' 
000,000 I 
14,700,000 I 
12,000,000 
1,070.000 
4..'>00,000 
34,500,000 
5,000.000 I 
8,<i00,(l00 
1,500,000 



4,005,000 
:i,000,000 
4,000,000 
4,5(K),000 

r),ooo,ooo 

14,000,000 
8,500,000 

"iii,'6o6io(')b' 

13,000,000 

3,000,000 
2.5,000,000 
:M),000,000 

3,000,000 
4!),000,000 

4,800,000 
48,000,00(1 

8,000,000 
10,000,000 
15,800,000 
:«),000,000 

7,000,000 
10,000,000 

1,500,00(1 
18,300,000 
17,5OU,00O 

3,800,000 

(i,0(X),000 
40,000,000 
10,000,000 
10,000,000 

2,800.000 



Yearly 
capacitv Id 
ehintclet, 



3,500,000 5,000.000 
3,000,000 5,OOl),OO0 
4,000,000 li,000,OUO 



3,000,000 4.500,000 
12,;tOO,000 1.1,800.000 
1-1,100,000 25,000,000 



0,000,000 ; 10,000,000 



1,500,000 

780,01)0 

1,500,000 



3,700,000 
8,200,000 
5,000,000 



3,500,000 
l,(!OI).OO0 
2,200,000 



2,000.000 
13.000,000 
10,000.000 



1,!K)0.000 

i,'fio6ioob" 











lfl,.iOC),000 


23,000,000 


3,000,000 


:i,<)(N>,tN» 


3,000,000 


4,.mono 




4,800,000 


4,000,000 


7,000,000 








0.iO,OlW 


7,000,000 


i>.oon.ono 


27.200,000 


32,000,000 


li.OOO.OOO 


2,8IHi,000 


300,000 


1,800,000 



Totids.^ ■32:t 452,880,000 I 62.j,000.000 |!1M,1KO,000 20,S.l.iO,000 



: MitiB dcitniycd befonr tl 
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'he output is at least one-tenth less tlian it would have been 
ler normal trade conditions, since 107 mills, with an output of 
,000,000 feet, board measure, reported an average idleness of 
?n weeks. Many mills also that did not shut down consider- 
v reduced their output during a part of the year. The unprece- 
ted freeze during the month of January, 1893, caused many 
Is dependent upon the water-courses for their supply or opera- 
i to shut down for several weeks. The output would otherwise 
•e been over o()0,000,0()0 feet. 

n the preceding stateujcnt tlie output for the respective counties 
s not necessarily mean that the timber was produced in them, 

merelv that it was manufacture<l in these counties. Camden, 
)wan and Perquimans counties now produce but a small pro- 
tion of the timber manufactured in them; it comes from Bertie, 
the Chowan river, and the counties lying on tlie southern side 
Albemarle sound. 

''he proportion of timber j)roduced by individual counties is 
re nearly representi'd by a subsecjuent table showing the amounts 
jinber and timbered lands held by logging and milling com- 
lies in each county, though there are given no actual figures of 

production of timber bv counties. There are onlv a few towns 
he State which have a large annual output, the mills in gen- 
[ being scattered through the timbered districts, 
''he relative rank, capital invcstc<l, yearly capacity, output and 
ue of output of the three producing points, for 1893, were as 
ows : 

f/o/, Oufpntj tie f at l>iffcreut Lfntihcr Marktts in Eastern Xorth i\irolina^ 189S, 



x^ y Output for ' 

Km .vs. ^ c.^3. Capital. |,oard uieas-' pacity. I juit, 18»3. 



c o *- - are. 



iiington 1 8 $.5;j(),0()0*, ;J(),(XK),000 i 48,000,000 I $42r),000t 

l)ernt ■ 2; :j8r),0(K) .S8,000, 000 j 01,000,000 , :r)0,000 

hington , a 7 1(m,000 21,000,000 i 27,000,000 I 188,000 



Dt full, partly based on a bulletin of the U. S. Census of 1S90. 

irtly taken from the custotn-honse records of Wilmington. 

eludes James City, a village on the opposite side of the Trent river. 
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The apparent disproportion between capital and value of output 
in the various statements is <lue to the different extent to which 
remanufacturing is carrie<l at different places. Wilmington, too, 
largely increased <luring 1 893 the capital engaged therein milling, 
but not sufticientiv earlv in the vear to increase the output in like 
ratio. The output of no shingle-mills or remanufacturing establish- 
ments except such as are connected with lumber-mills is included 
in the above. Elizalieth City and p]denton, with twelve mills, had 
a combined output of 38,000,000 feet, board measure, and 21,000,00(1 
shingles. The shingles made in these places were largely from 
juniper or white cedar; the lumber was chiefly made from the lob- 
lolly pine. All except a small part of the output of Wilmington 
was from long-leaf i)ine, that of Newbern and Washington was 
largely loblolly pine, less than five per cent, being long-leaf. The 
Aberdeen district in Moore county, and the western part of Cum- 
berland county produced in 1893 over 31,000,000 feet of long-leaf 
pine. 

LUMBER PRODUCT FROM DIFFERENT SPECIES OF TREES. 

The output in eastern North Carolina, 1893, of lumber and 
shingles was distributed according to kind of tree as follows: 



Lmnlter Produft from hiftrent Kin(h of Drees, 1893. 



Kind of Timber. 



; Lumber, thou- 
sand feet, 
I board measure. 



Ix>blolly pine* 

Ix)n^-leaf pine 

Cypress 

Junii)er (white cedar). 

Ash 

Yellow poplarf 



288,090 
148,600 
6,275 
6,300 
0,000 
2,400 



Shingles. 



10,^00,000 

111,(580,000 

44,200,000 



♦The savanua and short-leaf pine were sawn along with the loblolly and not distinguished from 
it. so there was no way of gettinj; any accurate information about the quantity of these that was 
sawn. The savanna pine formed a largepart of the material sawn at some mills in the extreme east, 
but there w.is no appreciable amount of short-leaf pine sawn except along the western boundary 
of the pine belt. Loblolly pine was reported as being .sawn in thirty-three counties, and in twenty 
ofthe.se no long-leaf pine was .sawn. Long-leaf pine was.«^wn in twenty-one counties and entirely 
sawn to the exclusion of the loblolly pine in .six counties. The counties which produced the most lob- 
lolly pine were Beaufort, Ikrtie. Columbus, Craven. Dare. Gates, Halifax, Hertford, Jones, Lenoir. 
Martin. Onslow. Perquimans and Washington. Tho.se which produced the most long-leaf pine 
were Cumberland. Moore. Richmond. Sampson' and Robeson counties. 

+Including small quantities of persimmon, sweet-gum. oak and dogM'Ood. 
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Of the above amounts of lumber sawn there were 188,420,000 
eet remanufactured at the mills, of which 101,420,000 feet were of 
oblolly pine and ''^7,000,000 feet were long-leaf pine. Besides this 
t is estimated that there were 45,000,000 feet of both kinds remauu- 
aetured at separate establishments in Moore, Richmond and Per- 
juimans counties. 

The amount of lumber used locally, including that shipped to 
)ther points in North Carolina, was 79,200,000 feet, of which 
)2,000,000 feet was long-leaf pine lumber. It seems that long-leaf 
Dine lumber is much more widely used in the State than that made 
rom the loblolly pine. This is because the long-leaf pine timber 
asts so much longer than that of other i)ines when used in exposed 
lituations, as is generally the case in this State. Most of the lob- 
olly pine used in North Carolina is sawn in the counties where it is 
ised. What is exported goes to the Northeastern States, about the 
lame amount going by rail as by water. The long-leaf pine lum- 
ber, except that from Wilmington, goes to Virginia, Pennsylvania, 
md other interior States. That from Wilmington goes to coast- 
xise i)orts and to the West Indies. 

LUMBER SHIPMENTS FROM WILMINGTON. 

The total shi{)ments of lumber, the foreign exports and the value 
)f the latter, from Wilmington for the years 187;i, 1888 and each 
^ear of the past decade were as follows: 

m 

(^tunitittf (tml Value of Lumhtr Sliippe(f from Wilntliujton^ 187-i-9'J. 



*Total ItTotal for- ...,„_, i *Total 



ship- eign ox- 
Year. ' ments of port«of 
lumber, lumber, 



_r _r 1 EAR. nieiita of 



tTotal for-i^v^i ^^ 

"^'^V; I foreign 
l)ort8of I ^^^^^ 



feet, b. in. feet, b. in. ^""^^^^- feet, b. m. feet, b. ui. ^"'°^^- 



lH7r> jl9,517,7(i8 0,920,171 % | 18KS 41, 0<)7,(>8r> 1 13,01 9,000 $190,681 

1HM:{ '40,281,158 9,074,077 | 1889 IMi, 079, 5^) ' 10,095,000 i 172,487 

1884 37,07r>,042 15,:n9,000 232,537 1890 40,289,205 13,824,000 212,094 

1885 '35.956,829 14,912,(KK) ! 238,983 1891 '40,065,567 1 17,532,000 , 287,448 

1886 39,512,249 9,05:5,000 145,968 1892 29,580,1(K) 12,224,000 ' 174,446 

1887 ' 11,190,(X)0 174,121 I 1893 25,874,:^31 11:5,244,000 i 175,6i)9 

•From the records of the Wilmington Board of Trade. For the compilation of these figures and 
thers obtained from these records the Survey is indebted to Col. J. L. Cantwell. Secretary of the 
jrilraington Board of Trade. These figures indicate the number of feet in board measure. 

tFrom the custom-house records. 



114 



FORESTS, FOREST LANDS AND FOREST PRODUCTS. 



PRODUCTION AND EXPORT OF SHINGLES. 

The greater part of the sawn cypress shingles, and all of the 
first-class white cedar (juniper) shingles manufactured in the State, 
have heen exported. Tlie greater part of the pine shingles have 
been used locally. Wilmington was the only point in the State 
that has shipped any shingles to foreign ports. It also had a large 
domestic trade. The total exports of shingles from Wilmington, 
the foreign exports, and the value of tlu^ foreign exports for the 
years 1873, 1883, and each year of the past decade are shown by 
the following table: 

Quantity/ and Value of Shhyjlvn K.v ported f ram W'dmingtimy 1S73-OS. 



Year. 


Total Expi>rts. 


Domestic Ex- 
ports. 


Foreign Exports. 


: Value of For- 
' eign Exports. 


1873 


6,338,83() 

(>,6:i5,85l 

10,140,707 


3,9(30,580 
4,748,951 
6,510,707 


2.:>78.256 


is 


1883 


1,886,<K)0 

3,6:;o,ooo 


r 

1 


1884 


18,936 


1885 


7,191,335 


3,894,335 


3,297,000 


18,936 


188(J 


9,2(i5,5r)0 


1 7,677,560 


1,589,000 


8,749 


1887 


; 5,72(),453 


3,4m),453 


2,227,000 


11,750 


ias8 


(>,(>63,950 


2,622,950 


4,041,000 


21,125 


1889 


7,316,912 


3,593,912 


3,723,000 


17,W6 


1890 


8,935,064 


5,305,064 


3,630,000 


19,249 


1891 


5,958,520 


3,732,520 


2,226,000 


12,930 


1892 


10,274,329 


; 7,358,32*) 


2,916,000 


15,519 


1893 


18,167,500 


! 6,314,500 


1,853,000 


9,806 



Much the larger part of the shingles shipped from Wilmington 
are hand-drawm or rived cyi)ress shingles. These are made entirely 
in the surrounding counties, especially those along the Cape Fear 
river. The making of drawn shingles, both from cypress and long- 
leaf pine, is an industry that has rapidly declined during the past 
decade. ICstimates given by shingle dealers at Wilmington, New- 
born and Washington, and smaller places along the seaboard, show 
a falling off in the production of one-half or more since 1880. 
This falling off is largely due to the fact that the supply of the 
best (luality of cypress which could be easily reached in the swamps 
has been in a measure exhausted. The number of rived i)ine ami 
cypress shingles estimated to have been made last year (1893) was 
22,800,000, valued at about $55,000. 
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CAPITAL INVKSTED IN THE LUMBER INDUSTRY. 

The capital reported as invested iu milling was $4,690,000. 
This was engaged as follows : In milling plants, stock and live assets, 
$3,471, 100; in timber lands, $817,432; in railroads and rolling 
stock, $408,800. Seventy-four establishments reported that they 
owned or controlled 630,700 acres of timbered land. Of this 
298,700 acres were loblolly pine lands, 219,200 acres were white 
cedar (juniper) swamp, 89,800 acres cypress and gum swamps, and 
24,000 acres long-leaf pine lands. About 300,000 acres of this, 
including the cypress and white cedar land, is owned, and the rest 
is controlled for a limited number of years. 

The registers of deeds of ten counties rej)orted $158,934 
invested in timber lands in their respective counties, by logging 
or milling companies of other States. This represented 114,995 
acres of land. The swamp land amounted to 51,230 acres and 
the loblolly pine lands to 63,765 acres. In this connection was 
also reported 20,000,000 feet of standing loblolly pine, valued at 
$22,000. This was situated in (Jates, Hertford and other north- 
eastern counties. Bulletin No. 5 of the V. S. Census of 1890 
reported 111,418 acres of yellow pine and cypress land, with an 
estimated total product of 953,770,000 feet, board measure, of 
merchantable timber, and a value of $346,885, to be owned in North 
Carolina by milling establishments located in Michigan and Wis- 
consin. 

The $408,800 invested in railroads and rolling stock represents 
eighteen roads, with 194 miles of track and their necessary equip- 
ment. Besides this there are eight railroads exclusively or largely 
engaged in handling lumber and timber, which had 96 miles of 
track, and were taxed in 1893 on a valuation of $256,300. 

The capital reported as invested by millmen in lumbering does 
not by any means represent the total amount of capital engaged 
directly or indirectly in milling. Forty-two establishments reported 
171,800,000 feet, board measure, of their logs as having been 
V)rought to the mills by outside capital. This is 31 i)er cent, of all 
the logs brought to the mills. The number of persons engnged in 
handling this timber, taking them to be 45 per cent, of those 
engaged in logging, in the employment of the mills, was 1,300. 
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This, with the total number reported as employed by milling 
comj)anies in logging, makes 2,800 engaged in this branch of the 
industry. The total number of hands reported as employed in the 
entire industry, in handling the material from the stump to the 
finished product, was 8,:^20. 

The rafting of timber to the mills is done l)y farm laborers during 
the dull seasons of the year. The price paid at the mills for this 
timber is from $:\.7') to $5 a thousand feet, board measure, for 
loblolly pine, and from $3 to $<) for cypress and ash, according to 
the quality of the timber and situation of the mill. Long-leaf 
|)ine brings the same prices as loblolly pine. 

THE PRODUCTION OF LUMBER IN NORTH CAROUNA IN 1893. 

Exports of C'rudk Lumber. — There were operating in North 
Carolina in 1893 three timber companies, with a capital of $40,000, 
reported as engaged in logging for establishments in other States. 
During the year 1893 there were exi)orted by these and other logging 
and milling companies logs amounting to about 110,000,000 feet, 
board measure, to establishments in other States. This amount 
exported was nearly one-fourth the entire amount manufactured 
in the State. It consisted mostly of loblolly pine, with some 
cypress, and had an estimated value in raft in this State of $500,- 
000. It went out by way of the Chowan river, and through the 
Dismal swamp canals and partly by rail. This timber was manu- 
factured chiefly at Franklin, Whaleyville, Suffolk and in the 
vicinity of Norfolk, \'a. Besides this there was exported 9,800 
cords of white cedar billets, valued at $62,000, chiefly to Philadel- 
phia, Richmond and Norfolk. This, however, cannot begin to 
represent the total amount shij)ped, since the white cedar was 
shipped in small amounts from a great many different places, so 
that but little knowledge could be gained from these sources about 
the amounts shipped and their value. 

Rfcknt (iiiowTH oi TUF LiMBFR Indtstry. — Au cudcavor was 
made to ascertain the increase of capital invested in milling and the 
increase in output siuee 1890, and also to find the amount of increase 
during 1893. While the number of new plants erected since 1890 
was gotten, the capital invested in those that had stopped run- 
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ning or indefinitely suspended, and their annual output, could 
not be accurately ascertained. The following table represents, 
however, very nearly the increase since 1890 in capital, annual 
shingle and board capacity for mills sawing long-leaf and loblolly 
pine and cypress lumber: 

Inrreasf Si net* 189f) hi Capita/ and Prodnctire (\ipacitif of Lumht'i' Milh. 



New Kntab- Capital In- ^^Jlf*.^*" ' Capacity 
liphnientfi. vested. ; P^ ^ J ' in Shingles. 



T>obloll y pine and Cypres?. 
Ix>np-Ieaf pine 



IS 
14 



!?1. 011,300 So,000,000 38,000,000 
7:*>,000 28,000,000 2,000,000 



Totals 



32 



$1,084,300 113,000,000 ' 40,000,000 



It was also ascertained that in this same time about twenty 
plants, with an annual output of 25,000,000 feet, had ceased run- 
ning. The above increa.se in loblolly pine mills lay largely in 
Washington, Onslow, Martin, Lenoir, Halifax, Craven, Colum- 
bus and New Hanover counties, and in long-leaf mills in Moore, 
Nash and Cumberland counties. 

The total increase in capital for the year 189;] was $392,000, 
and in yearly capacity was 4(),000,0()0 feet. 

There was besides this an increase for 189.*^ of twenty miles of 
logging railroad, valued, with the rolling stock, at $80,000. 



MISCELLANKOUS WC)OI)-WOKKIN(i INDUSTKIKS. 

There are several minor indu.stries in eastern Xoilh C'arolina 
which are largely or entirely dependent upon timber for their 
products and which annually consume large amounts of timber or 
wood. 

One of the most important of these industries is that engaged 
in the manufacture of cooperage. The stock establishments engaged 
in the manufacture of cooperage in North Carolina during 1893 
are situated chiefly in the eastern part of the State, and included 
three barrel factories making truck barrels and boxes, with an 
output of 53,000 barrels and 1,790,000 staves, valued at $22,000; 
two bucket factories using white cedar: and a great number of 
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small cooperage concerns engaged in making casks for spirits tur- 
pentine from oak, and barrels for rosin and crude turpentine from 
pine. The barrels for truck were made partly from pine ** slabs/' 
with wire hoops, and partly from black-gum staves with cypress 
hoops and yellow poplar heads. 

Besides this there was a large amount of cooperage material, 
staves, headings and hoops, manufactured in Washington, Dare 
and other north-eastern counties from cypress and white cedar. 
The census for the vear 1890 reports that there were that vear 
eighty-tliree establishments manufacturing cooperage in North 
Carolina, with a capital of $»^4,542 and an output valued at 
$111,92:>. 

There are a number of special manufactories in tlie State, includ- 
ing veneer works, spoke and handle factories, etc., using nothing 
but wood in the manufacture of their products, or largely dependent 
on wood*. The character and extent of these manufacturing estab- 
lishments and the practicability of increase in the State will be 
made the suljject of a special Bulletin to be published by the Sur- 
vev at an earlv date. 

PRODUCTION OF TIMBER OTHER THAN MILL TIMBER. 

*'ToN Timber." — The forests of eastern North Carolina once 
furnislied a large quantity of very valuble pine stocks of excep- 
tionally large size and superior quality, under the name of **ton 
timber," which were used in naval architecture, and for other pur- 
poses retiuiring extra large strong timl^ers. These stocks came 
from both the loblolly and long-leaf pines, the former furnishing 
the longest and largest pieces. The finest trees for these uses have 
been removed wherever accessible, and though some of these stocks 
are still gotten out each year their size is not so large and their 
quality is not so high as formerly. 

During recent years the largest of these stocks have come from 
up the Caj)e Fear river, being that growth of loblolly known as 
rosemary pine. They are procured here and there, only a few at 
a place, in separate localities, by a number of contractors, so that 
reliable information as to the amount of production could not be 
obtained. However, at least 20,000 feet, scale measure, were 
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exported last year to coastwise and to European ports. A larger 
quantity of this timber was shipped from Wilmington than from 
any other point. 

Railroad Ties. — One of the most constant demands for the 
best heart pine and young white and post oaks is for making rail- 
road cross-ties. The eastern part of this Htate not only furnishes 
all the timber required for the construction and maintenance of its 
own lines of railroads, but annually exports several thousand cross- 
ties to other States. There are about 400,000 cross-ties required 
yearly to maintain the existing lines of railroad. Of these 400,000 
ties about one-half are all-heart long-leaf pine, and average about 
7J feet long by 9 inches broad and 6 inches thick, each containing 
about 3 cubic feet of wood. The oak ties are larger, especially 
broader, and are being used more than formerly. There are some 
cypress and a few white cedar ties in use, and on some roads lob- 
lolly pine ties are used. The average price paid for hewn ties is 
about 22 cents each. As near as could be ascertained there were 
22,000 white cedar and cypress, and 30,000 pine ties, exported 
during the year 1893. 

Telegraph Poles, p:t(\ — These are cut from both cypress and 
white cedar woods. About 7,000 poles are annually required for 
use in this State, and besides this about 12,000 white cedar tele- 
graph and electric light poles, valued at about $27,000, were 
.shipped during 1893. The requirements for such white cedar 
poles usually are that they shall have few knots in them, and very 
few are cut under 14 inches in diameter at the larger end, so that 
the finest stocks are required to make them. It would be advisable 
for more care to be taken of juniper *'bays" and swamps after they 
have been lumbered. Their soil is generally too peaty to be used 
for agricultural purposes, so that the only real use to which these 
lands can be put is to let grow on them the young white cedar left 
after they are cut over. Precaution should be taken to prevent 
these swamps from being burnt over, during dry seasons, as the 
forest fires not only destroy the young growth of white cedar, but 
also burn the thin layer of organic matter, consisting of sphagnum, 
peat and buried cedar logs, clear down to the sand subsoil, and 
thus destroy the possibility of a future supply of this timber. 
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The PRODrcTioN of Oak Staves. — From 1840 until 1H80 there 
were annually made in the north-eastern counties manv thousand 
white and red oak staves. During the last fifteen years, however, 
this industry has declined to a very small part of what it once was. 
Staves were very largely shipped from Beaufort county to the West 
Indies, prior to 18G0. **Red oak staves'' made from black, scarlet, 
water and Spanish oaks were preferred for this trade; while for the 
European trade, which went by way of Norfolk, New York or 
Baltimore, *' white oak staves" were j)referred. The latter were 
made from white oak, [)ost oak and overcup oak. Between 186H 
and 1880 the counties around Albemarle sound produced large 
numbers of staves, but the practical exhaustion of the best acces- 
sible oak has largely reduced their output. Nash county now pro- 
duces a considerable number of oak staves, and this is the onlj- 
countv in the eastern section of the State that does. Further west, 
however, large (juantities of such staves are made in the upland oak 
forests which extend through the middle and western parts of the 
State to Tennessee. 

AGGRE(iATE VALUE OF THE FOR?:ST PRODIHTS OF EASTERN XORTFl 

CAROLINA. 

The values of all the timber and lumber products of eastern 
North Carolina for ISU:] may be said to have been as follows: 

Value of lumber, including sawn shingles $4,r>58,280 

" round timber ex|K)rted 5()2,000 

*' *' tun" and hewn timber exported 12,0(X) 

" railroad ties produced 110,lX)0 

*• •' telegraph and electric light ix)les 27,000 

" hand-made shingles 5o,00() 

" products of special manufactories (U, 8. Census, 1890), 131,055 

" cooperage products (T. S. Census, 18iK)) 111,925 



li 
li 






Total $5,5(>7,2(K) 

To this amount can be added the value of all resinous products, 
which amounted, in 189:i,to$l,7")2,7()0: and we have as the approxi- 
mate market value of the forest products for eastern North Caro- 
lina in 189.3, ?7,320,()20. This does not show the real total value 
of the forest products of this section, since practically all the 
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fencing material is wood, and over nine-tenths of the fences are 
made from rails manufactured on the farms and not included in 
the above amounts. Neither is there included in the above any of the 
fire-wood, which constitutes nearly all of the fuel used in this sec- 
tion, both for manufacturing and domestic purposes. The value 
of the fencing cut up, and the cord wood in piles, would amount 
to considerably over $4,500,000 a year, for the quantity of both 
consumed in eastern North Carolina, and this added to the value 
of the other products, makes an aggregate value of about $12,000,000 
for the forest products of this section, for one year. This makes 
the forest industry one of the largest in the State. The cotton crop 
of the entire State had in 1890 a value a))out cijual to this amount. 

RECENT TIMBER DEVELOPMENTS, AND THE OUTLOOK. 

The tendencv of the lumber industry in North Carolina is towards 
larger establishments, turning out at the mills as highly finished 
a product as possible, such as flooring, ceiling, moulding, etc. The 
wisdom of this course is fully sustained by the fact that there were 
in these eastern counties, in 1880, 30H establishments, which had 
an output valued at $1,340,000: while in 1893 there were only 
323 estiiblishments, with an output of $4,559,000. There are now 
in operation nine band saws, five of which have been put in since 
1890; and the change from circular to band saws is being contem- 
j)Iated by several other establishments, since there is a saving in 
them, not only of motive power, but also a great saving of timber. 

Most large mills which will be built in the future, at least those 
for sawing loblolly pine, will be furnished with band saws. 

The next ten years will probably show a much greater increase 
in milling than the past decade, and a very much larger develop- 
ment of the loblolly pine and hardwood industry. There are 
several counties in which the loblolly pine has as vet no commer- 
cial value, and in which it is only sawn in small (juantities for local 
use. The fact that the mills using this kind of timber, and owning 
timber land, reported over 2,000,000,000 feet in sight, insures them 
sufficient material for many years to come. Besides this, the area 
still unlumbered and not controlled by lumber men, must have 

at least twice as much standing timber on it as was reported by 
8 
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millnien for their lands. This does not include any regrowtli 
which is now occupying areas alrea<ly lumbered. 

rSKS OF THK IMPORTANT WOODS IN KASTERN NORTH CAKOLINA. 

The long-leaf pine serves for more uses than any other tree of 
this section. Its largest uses are for heavy building material for 
houses, bridges, trestles and other places where great strength and 
length of timber are required; for tank plank, flooring, ceiling, 
weatlier-boarding, shingles, lailroad cross-ties, and filing. Its 
special (jualities as a wof)d are not yet sufficiently understood bv 
consumers, and it is put to a great many uses to which an inferior 
and weaker timber might as well be applied. Its use as tank 
plank is one to wliich it has only lately been extensively put, but 
one to which it is well adapted on account of its durability. It is 
extensively used for fencing and posts, and in the form of split 
rails, throughout all the south-eastern section of this State. 

The Inhio//}/ pine is manufactured chiefly into flooring and ceil- 
ing, and to some extent into scantling for frame work, bridge timber, 
etc. For the last uses the wood is not so well suited as that of 
the long-leaf pine, though it is extensively used when the long- 
leaf cannot be gotten. Hailroad cross-ties are made from it in the 
north-eastern counties, but they decay rapidly, since they are 
largely or entirely of saj) wood, and are in contact with a soil 
unusually damp during the greater part of the year. 

The short-leaf and mranna pines have the same uses as the lol)- 
loUy, though the wood (►f both trees is different from that of the 
loblolly. The loblolly pine is also largely used for fencing. 

The j/elloiv poplar is manufactured into boards for box stuff*, and 
some of the best quality of lumber into furniture squares. The 
[)oplar of the eastern swamps, however, is of an inferior quality 
when compared with that from the western part of the State, and 
can oidy be put to secondary uses. It makes excellent fencing. 

Asli is sawn into furniture squares, banister and newel post 
[>icccs, and some of the lower grades of wood into boards. Barrel 
hoops are extensively made from it. Like the poplar its quality 
is not as high as the ash from the western counties. 

White eedar (juniper) is now recognized as one of the most 
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valuable woods of the eastern United States, and decidedly the 
most valuable in the eastern part of North Carolina, where it has a 
large and constantly increasing number of uses. It is employed 
for making cooperage ware, pails, tubs, railroad tank plank and 
boat plank, shingles, sashes, railroad ties, telegraph and telephone 
poles and for fencing. All of these services to which it is put are 
based on the property it possesses of withstanding exposure to 
moisture, or alternate wetting and drying, and its small shrinkage. 
In this State it is also used in the manufacture of cheap furniture, 
and is said to be particularly suited for such, being easily worked, 
shrinking very little, and being light. 

Cijpress is largely used for shingles, and in other ways in which 
white cedar is used. Besides, on account of its great size, wide 
paneling, wainscoting and building material, sashes, blinds, 
exterior mouldings, and other wood-work exj)Osed to the weather, 
are made from it. The poorer quality wood, where it is worm- 
eaten and **peggy," is sawn into fence boards. 

The uses reported for the other woods were very few, and indeed 
very little of them is being sawn. Some ifweet-gum is sawn into 
lumber for making furniture, but it warps so badly that it is dif- 
ficult, even when kiln-dried at once, to get good boards for ship- 
ment. A use for which it is well adapted is to make veneer ware, 
butter and lard dishes, crates, small baskets, etc., and it is being 
largely employed in such manufactures in the eastern section. 
For making the veneer, the gum logs are cut to a uniform length, 
»teamed thoroughly to soften the wood, placed in a large turning 
lathe the chisel of which tiikes off a thin sheet of wood as broad 
as the log is long. The chisel is moved automatically nearer to 
the center of the log with each revolution of the latter to make the 
sheet taken off of a uniform thickness. These sheets an* then cut 
to size and pressed or bent into the shape desired, and steam-dried 
to prevent any warping. 

The black-gum is being usod for making staves and crates for use 
in trucking, for which uses manufacturers say it is well suited, not 
being heavy, and about the cheapest material that can be gotten. 

Several thousand feet of maple was reported by one company 
anif)ng their products as being sawn for use in finishing tlie interior 
of railroad cars. 
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Page 22, line 14 from top; read apjtrfHHcd for opjtniMrfi. 
Page 28, line 7 from top; read compact for large. 
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Page 42, line 12 from top; insert annaalbj after and there Is. 
Page 50, line 8 fn>m top; read mrnr for occnrs. 
Page 118, line 16 from bottom; read tun for ton. 
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Chapel Hill, N. C, June 19th, 1897. 

To his Excellency^ Gov. D. L. Russell, 

Chairman Geological Boards Raleigh^ N, C. 

SiR"^ — I beg to submit for publication as Bulletin 6 of the Geo- 
logical Survey series, a report on the timber trees of North Car- 
olina, by Mr. Gifford Pinchot, and a report on the forests and 
forest conditions in North Carolina, by Mr. W. W. Ashe. Mr. 
Pinchot has prepared Iilb portion of this bulletin free of charge 
for services, and I regard his paper as one of the most valuable 
which has been prepared for the survQy. 

There is already a large demand for copies of this bulletin^ 
even in advance of its being published, and its distribution will 
serve to answer a number of inquiries from many portions of the 
country, concerning the timber supplies in North Carolina. 

With great respect, I beg to remain. 

Yours obediently, 

J. A. Holmes, 
State Geologist, 



PREFACE. 

The present Bulletin was planned as a part of the North Caro- 
lina forest exhibit at Chicago. It was begun before the opening 
of the World's Fair, but, for reasons which need not be recited 
here, remained unfinished. Since that time it has been continued 
under stress of other work as opportunity arose, and has reached 
it present condition only after long delays. 

It is intended, first, to present a succinct statement of certain 
salient characteristics of the more important trees of North Caro- 
lina. The forest flora of no other State is more varied, nor in 
many ^^ays so interesting as this. Partly for this reason, and 
partly for the uses of this Bulletin in identifying trees through- 
out the State, a close restriction to those species which are of 
present value for lumber has not been maintained. 

The second part of the Bulletin, a short account of the various 

forest regions of the State, is contributed entirely by Mr. Ashe, 

whose acquaintance with the woodlands of North Carolina is so 

much more extensive than my own that I have thought it best not 

< 

to attempt to edit his MS. in any way. 

In all matters of punctuation, capitalization, and nomenclature, 
I have preferred to follow the established usage of the Geological 
Survey throughout, rather than depart from it in a few cases 
where my individual preference might have been diflferent. 

The material contained in the accounts of the various trees has 
been gathered chiefly from various publications, assisted by such 
personal observations as I have been able to make, or as have 
been contributed by. diff'erent observers. I have to express my 
indebtedness in particular to Prof. Sargent's magnificent ''Silva 
of North America," to Dr. Curtis' "Trees of North Carolina," 
and to Dr. Chapman's **Fljra of the Southern States." Other 
authorities have been consulted in the course of ])reparation, but 
these are the principal ones. 
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The Bilvicultural notes, largely tentative in character as thej- 
must necessarily be, are intended to refer only to the bearing of 
-each species in Noith Carolina. 

Besides Mr. Ashe, to whose notes I am indebted for the descrip- 
tions of the root systems and for other material, and myself, many 
others have joined in the work, but it would carry me too far to 
acknowledge their services in detail. I must ask them to accept 
this general expression of my sincere appreciation of their assist- 
ance. GiFFORD PiNCHOT. 

New York, Nov. 26, 1896. 
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KEY FOR THE DETERMINATION 



OF THE 



LARGER NORTH CAROLINA FOREST TREES. 



By W. W. Ashe. 



The analytical key given below for the determination of the 
larsrer forest trees is based on those characters which are njost 
accessible and can be obtained throughout the greater part of the 
growing season. A short explanation of some of the terms used 
is given, which may be of some service. 

Opposite leaves are two leaves placed opposite one another, one 
on either side of the twig. Alternate leaves are leaves not so 
placed in pairs along the twig. 

The leaf stem is the stalk on which the leaf stands and by which 
it is fastened to the twig. A simple leaf is one whose leafstem 
is attached directly to the twig ; a compound leaf^ one formed of 
numerous separate small leaves, or leaflets^ which are attached at 
the end of a common leafstem or along either side of a com- 
mon leafstem. The leaflets along the leafstem can be arranged 
opposite each other or alternately. 

A hud is placed on the twig at the bottom of each leafstem. It 
is generally a small brown prominence or spur formed of over- 
lapping scales. Those buds at the end of the twig are larger than 
those below, and the usual reference is to the end or terminal 
bud. Buds do not reach their full size and color until about the 
middle of July, but they can be clearly seen as soon as the leaves 
and twig are mature in spring. Most buds are placed on the t^ig 
just above where the leafstem joins it ; some buds, however, are 
concealed in a cup hollowed out of the base of the leafstem. It 
is important to know where the bud is, as compound leaves are 
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determined in this way, the small leaflets which make them hav- 
ing no buds where they join the leafstem, which otherwise might 
be taken for the twig. 

The twig is the growth of the season. Most trees have the buds 
and the leaves, which grow from the same point, scattered rather 
regularly along the twig, only one or rarely two being at the end 
of the twig ; the oaks, however, have from three to five such buds 
and leaves crowded at the end of the twig, besides those on the 
stem below, and this characteristic grouping of the buds is used 
to separate these trees from all others. Two of the magnolias 
have their leaves and buds so grouped, but on account of the 
large size of the leaves these will not be confused with the oaks. 

The figures in parenthasis refer to the page on which a more 
lengthy description will be found. 
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I. CONIFERS, TREES WITH LIMBS, CHIEFLY EVERGREEN AND 
RESIN-BEARING, WITH LEAVES RARELY ^ INCH BROAD. 

(1) LKAVKS OVER ONE INCH LONG, NEKDLE-LIKE, FROM 2 TO 5 COLL.ECTKD 

IN A SHORT &KKKT11.— Fines. 

(a) Leaves o together; bark of small limbs whitish 

or gray. (p. 123.) White Pink. 

(h) Leaves 3 together. 

Leaves 10 to 15 inches long; bud at end of 
the twig covered by many ragged, silvery 
bracts, (p. 131.) LONG-LEAF PiNE. 

Leaves to 10 inches long ; bud small and 
resinous; cone or burr cylindrical, 5 to 6 
inches long. (p. 125.) .". LoBLOLLY PiNK. 

Leaves 4 to 8 inches long ; small bud resi- 
nous : cone top-shaped ; trees of eastern 
swamps, (p 127.) PoND OR Savanna Pine. 

I^eaves 3 to 5 inches long ; cone top-shaped ; 
wehtern trees on dry ridges or rarely in deep 
swamps; buda resinous, (p. 120.) (NORTHERN) Pitch Pine. 

(c)2.Leaves 2 together, rarely 3. 

Leaves about 4 inches long ; cone less than 
2 inches long; young twigs covered with a 
whitish or pinkish bloom ; buds not resin- 
ous ; large and common trees, (p. 130.) SHORT LEAF PiNE. 

Leaves about 2 inches long ; cone2i inches 
long: small trees with curving branches, 
* and thin scaly bark on old trunks, (p. 128.)..Jersey OR SCRUB Pine. 

Leaves about 2 inches long ; cone large with • 

stout hooked prickles on the ends of the 

scales ; a rare tree, occurring chiefly along 

the Blue Ridge, (p. 129.) Table-mountain Pine. 
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(2) LEAVES FLATTENED, RARELY 1 INCH LONG, SCATTERED SINGLY ALONG 
THE TWIG ; FRUIT NOT A BERRY. 

(a) Large and common trees of eastern swamps ; 
not evergreen ; the end of the twig falling 
off in the autumn. 

Leaves spreading in two rows, one on either 

side of the twig. (p. 122.) Cypress. 

Leaves, appressed to the twig, in many rows 
on all sides of it ; smaller tree than the 
above, growing in pine barren ponds Pond Cypress^ 

{b) Trees of the mountains ; evergreen. 

Fruit a small burr or cone, about 1 inch 
long or less. 

Leaves white beneath, in two rows, one 
on either side of the twig; arrowing 
along mountain streams, (p. 134.) Hemlock. 

Leaves scattered on all sides of the twig ; 
scales of the cone larger than the last 
and spreading; rare trees, chiefly along 
the Blue Ridge, (p. 135.) Carolina Hemlock. 

Fruit a larger, cylindrical cone, 2 to 4 inches 
long ; trees of high mountains. 

Leaves green, nearly round, scattered on 

all sides of the twig. (p. 183.) Black Spruce. 

Leaves in one row on either side of the 
twig, white beneath ; trees with white, 
smooth bark, found on the highest 
mountains, (p. 136 ) Carolina Fir or Balsam. 

(3) leaves SHORT, SCALE-LIKE, LESS THAN j^-INCH LONG; TWIGS OP THE 

YEAR QHKKS .—Cedars. 

Spray, that is a bunch of twigs, flattened ; fruit a (Juniper. 

small cone : trees of eastern swamps, (p. 119.) White Cedar or 

Twigs round: fruit a small, blue berry; (often 
bearing large, hard, brown excrescences on 
twigs); dry soil. (p. 121.) RED CEDAR. 

Twigs, as well as the spray (bunch of twigs) flat- 
tened ; fruit a small cone ; rocky slopes of the 
Blue Ridge, also extensively cultivated, (p: 119.) Arborvitae. 



II. BROAD LEAF TREES; TREES WITH LIMBS; LEAVES FROM 
i OF AN INCH TO 10 INCHES BROAD, CHIEFLY DECIDUOUS. 

(1) leaves compound and placed alternately along the twig. 

(a) Leaflets placed alternately along the common 
leafstem, 7 to 11 in number; flowers white; 
fruit a dry pod ; S. W. mountains ; rare. (p. 56) Yellow wood. 

(6) Stout thorns at the base of each leafstem and 
each leaflet ; leaflets dotted with translucent 
dots ; bark warty and thorny ; sandy sea 
coast * Prickly Ash^ 

iTaxodliiin dUtlclinm Imbric^rla (Xuttall) Aitie, Haarlbojk of Norch Carolina, p. 43 
'•'Xanthoxylam carollDlanum, Lam. 
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(c) Twigs aDgled, frequently bearing two flat- 
tened thorns at the base of each leaf stem ; 
leaflets not toothed, opposite on the leafstem, 
over 11 in number ; nowers white ; fruit a 

dry pod ; bark furrowed, not thorny, (p. 54.) Yellow Locust. 

(d) Twigs round, stout ; frequeutly compound 
thorns scattered over limbs and trunk ; 
leaves, freauently twice compound, with 
rather small, toothed leaflets; fruit a long, 

dark brown, pulpy, many-seeded pod. (p. 56.) Honey Locust. 

(c) Twigs sticky or clammy ; fruit a dry pod ; 
Macon county, also cultivated ; a shrub or in 
cultivation a small tree. (p. 55.) Clammy Locust. 

(/) Twigs smooth, bearing prominent brown 
buds ; leaflets sharply toothed, smooth ; 
flowers white, small, in large clusters ; fruit 
small, red and berry-like ; bruised bark on 
twigs bitter and scented like cherry bark; 
highest mountains Mountain Ash ^ . 

(g) Twigs not thorny or sticky ; usually from 2 to 
4 buds above each leaf-scar ; sharply toothed 
leaflets opposite on leafstem, over 3 inches 
long, 5 to 13 in number; fruit a nut, with a 
husk dividing in 4 parts. — Hickories. 

Leaves and leaf stems smooth, not hairy ; 
leaflet to 7 ; buds scaly. 

Leaflets 5, smooth ; no resinous particles 
on lower surface ; nut not angled, with 
a thick shell and thin husk, often pear- 
shaped ; bark not scaly, (p. 88.) Pignut. 

Leaflets very large, 5 or 7, smooth, but 
thickly dotted beneath with resinous 
particles; twigs, tmooth, shining, pur 
pie-brown ; nut angled, whitish or 
mealy, rather thin-shelled ; the husk 
greenish-brown, roughened with min- 
ute prominencies, often splitting to the 

base; large trees with shaggy or loose (Hickory-^. 

bark ; common, (p. 88.) Red heart or Smallnut 

leaflets 5, smooth ; nut white, small, 

sharply angled, with thin, white shell 

and thick husk, the fruit globular; 

bark very shaggy ; trees of dry or rocky (Hickory^. 

ridges Small or Carolina Shagbark 

Leaflets 5 to 11, downy or hairy beneath ; 
buds scaly. 

Leaflets 5 or 7, soft-velvety beneath ; 

nut with thick husk and thin, white (Hickory. 

shell ; trees with shaggy bark. (p. 86.). ...Shag OR Scaly-bark 

Leaflets 5 to 9, soft downy beneath ; 
twigs and buds very stout ; nut brown, 
oblong, thick-shelled ; husk thick ; 
large trees of low grounds, with shaggy 
bark; infrequent Large Shagbark Hickory*. 



iPyrus ainerlcana, (Marsliall) De Candolle. 
2Hlcoria odorata, (Marshall) Sarj^eut. 

3HIcoria carollna^-septentrlonails, Ashe. Notes on the Hickories, Chapel Hill, N, C. 
(4890.) 

•*Hlcoria laclnioaa, (Mlchaux flls) Sargent. 
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Leaflet8 7 to 11, rough-hairy beneath; 
nut thick-shelled, with thick husk; 
bark of tree rough but not shaggy, (p. 87.) White Hickory. 

Leaflets scurfy beneath with silvery 
particles ; leafstem and midribs hairy ; 
nuts thick-shelled, the husk usually 
adhering to it ; bark very rough ; small 
trees on sandy soil ; throughout except 
high mountains Sand Hickory^ 

Ijeafiets 7 or more, and leafstem, often 
smooth ; nuts thin-shelled and bitter; husk 
thin and adhering to the nut; end buds, 
long, yellow, without scales (naked). 

Leaflets 7 to 11, soft-velvety or smooth- 
ish beneath : nut large, very thin-shelled 
and bitter; husk thin. (p. 84.) Bitternut Hickory. 

Leaflets 9 to 13, smooth ; nut small, very 
thin-shelled and bitter; confined to the 
lower Cape Fear section, (p. 85.) Water (bitternut) Hickory. 

(/*) Leaflets smaller, over 11 in number; fruit a 
nut with a husk or rind which does not split 
at all on the mature nut ; pith brown, cham- 
bered. — Walnuts. 

Leaflets soft- velvety ; fruit nearly round, (p. 83.) Black Walnut. 

Leaflets clammy or sticky ; fruit oblong, (p. 84.) White Walnut. 

(2) LEAVES compound AND PLACED OPPOSITE ON THE TWIG. 

(a) Leaflets 5 or 7, spreading from the same point 
at the end of the leaf-stem ; fruit 2 or 3 brown 
nuts in a yellow or brownish husk. (p. 47.) Buckeye. 

{h) Twigs and bads green and shining; leaflets 3 

or 5, coarsely toothed; fruit with 3 wings, (p. 53.) Boxeldkr. 

{(:) Twigs stout and brown ; buds brown and 
scurfy ; fruit with a single vfiug.— Ashes. 

(1) The very broad wing entirely surround- 
ing the seed ; leaflets 5 to 9, green both 

sides; eastern, (p. 73.) Water Ash 

(2) Fruitnarrowlv winged at one end only ; 
leaflets 7 to 9. ' 

Leaves whitened beneath ; twigs 

either smooth or velvety, (p. 70.) White Ash. 

Twigs, buds and green lower surface 
of leaves velvety; fruit narrowly 
winged, (p. 72.) Red Ash. 

Twigs and leaves smooth ; leaves 

bright green beneath, sharply toothed, (p. 73.). Cirkkn Ash. 

(3) leaves simple and placed opposite on the TWIG. 

( a ) Leaves entire, thin, oblong, large, over 2 inches 
long, downy beneath ; flowers, slender, droop- 
ing, white; fruit plum-like Fringe Trek-. 

if*) Leaves evergreen, thick, smooth, pointed, 3 to 
5 inches long; fruit large, l-seeded ; rich 
hummocks along the coast Dkyuavood or OiiivE^. 

'Hicoria vlllosa (Sar>?.) Ashe. 

^Cliionanthus virjfliiica, Lliina'us. 

M>siiiaiithU!i amei'icanuH, (Linim'us) Henthain & Hooker. 
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(c) Leaves toothed, oblong, small, 2 inches long; 
buds small and acute, or large, round, and 
flattened from the top ; flowers seeming soli- 
tary, large and white ; fruit a chister of red 
berries ; twigs purple or green, (p. (53.) - Dogwood. 

{d) Leaves oblong, U to 3 inches long, toothed 
or entire-margined; budn, long-stalked, rusty- 
scurfy ; flowers white, small, in flat- topped 
clusters; fruit black or bluish, containing a 
seed grooved on the pide ; small trees or 
shrubs several kinds of Black Haws K 

{e) Leaves broader and short, 3 to 5 lobed ; fruit 
with wings.— i/ajj/e*. (The three flrst fre- 
quently grown as shade trees.) 

Buds rod, blunt ; leaves white beneath, 
generally with 3 shallow lobes ; very 
common; wings of fruit finch long. (p. 52.) Red Maple. 

Buds red, blunt ; leaves white beneath 
with 3 to 5 lobes; wings of fruit 
more than 1 inch long; cultivated, (p. 51.) White Maplk. 

Buds brown, acute ; leaves over 2 inches 
wide, green or white beneath with 3 
' lobes, each lobe 3-notched ; large trees 
with rough, hard, shaggy bark ; fruit 
U inch in length, (p. 50.) Sugar Maplk. 

Leaves as in the sugar maple, but only 
half the size ; fruit less than one inch 
long; small trees with smooth gray 
bark, branching near the ground ; 
rocky river banks in the counties 
drained by the Yadkin and Catawba 
rivers White-bark Maplk*. 

Small trees of the high mountains, 
above 3,000 feet, with striped branches, 
green twigs and large, smooth, 3-lobed 
leaves ; long, stalked, purplish buds. (p. 49.) .Striped Maplk. 

Small trees of the highest mountains, 
over 4 000 feet, with purplish twigs and 
3-lobed leaves, velvety beneath, (p. 48.) Mountain Maplk. 

(4) LEAVES simple AND ALTKRNATK OR SCATTKRED ALONG THE TWIG. 

(a) Leaves mostly rather large, 3 or more inches 
long, nearly as broad as long, more or less 
heart-shaped. 

(1) Small trees ; leaves smooth and with 

entire edges ; fruit a pod ; flowers in 

early spring, bright red. (p. 57.) Rkdbud. 

(2) Larger trees, with leaves triangular, 
smoothish, (inely toothed on the mar- 
gins; buds resinous when crushed. — 
Cottonwoods. 

Trees of eastern swamps: leaves 



'Species of \'it)iinuiin. 

-Acer leueotlernie. Small, Bui. Tor. Hot. CI., xxll, p. 367. 
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finjely toothed; leafstem flat ; twigs 

angled, (p. 118. ) Cottonwood. 

Trees of lowgronnds, eastern and 
middle sections ; leaves finely 
toothed ; leafstem round. (p.ll8.)..CAROLiNA Cottonwood. 

Trees on dry slopes of the Blue 
Ridge ; leaves, about 2 inches long, 
coarsely toothed; leafstem flat- 
tened, (p. 117.) Aspen. 

(3) Mostly trees on the mountains or cool 
banks; flowers white, in early summer; 
fruit a small, dry berry ; leaves sharply 
toothed ; twigs with large buds and 
inodorous bark.— im* or Lindens. 

Leaves thin and nearly smooth, 
green both sides; found chiefly 
around high mountains, (p. 42.) » Basswood. 

Leaves thick ish and white beneath, (p. 45.) ~ Lin. 

Lieaves thickish, velvety beneath ; 
found chiefly on cool hummocks 
near the coast, (p. 44.) SOUTHERN LiN. 

(4) Small trees of rich woodland ; bark ill- 
scented when broken ; fruit, ripening 
in summer, a black, edible berry; 

often cultivated, (p. 79.) Mulberry. 

(b) Leaves about as broad as long, 2 to 5 inches 
long, not heart shaped in outline; buds scat- 
tered ; large and common trees except last. 

Leaves large, with a broad notch at the 

top, lobed on the sides ; large buds flat- (Yellow Poplar. 

tened; in rich woods and along streams, (p. 89.)..Tulip-trer or 

Leaves small, deeply 5-lobed : crushed 
buds resinous scented ; twigs often with 
corky win^s ; fruit a rough ball, about 
1 inch in diameter hanging by a stem 2 
to 3 inches long. (p. 61.) Sweet Gum. 

Leaves 3 to 5-lobed, white beneath with 
soft wool ; leafstem covering the bud ; 
trunk of tree smooth and whitish 
above ; fruit a rarher smooth ball, 
about 1 inch in diameter, hanging by a 
slender stem ; mostly along streams, (p. 81.) Sycamore. 

Leaves with sharp spines along their 
edges, thick, evergreen, dark green; 
trees with smooth gray bark. (p. 46.) Holly. 

(c) Leaves large, 4 to 30 inches long, oblong in 
outline, not toothed or lobed ; flowers large 
and white. — Magnolias. 

Leaves thick, evergreen, over 6 inches 

long, brown-hairy beneath ; Brunswick (Magnolia. 

county, and frequently cultivated, (p. 33.) Evkrureen 

Leaves smaller, white beneath ; bark 
white and smooth ; buds silky; eastern 
swamps White Bay. 

Leaves 4 to 6 inches long, greenish 
beneath ; bark furrowed ; buds tilky- 
hairy ; mountains Cucumber Tree. 
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Leaves large, 10 to 80 inches long ; buds 

silky ; rare|; western, (p. 86.) Grbat-leaved Magnolia. 

Leaves 10 to 15 inches long, with a deep 
notch at the bottom, often collected at 
the end of the twig ; buds not hairy ; 
high mountains, (p. 38.) Wahoo or Mountain Magnolia. 

Leaves 10 to 20 inchbs long, pointed at 
each end, collected at the ends of the 
twigs ; along streams, (p. 37.) Umbrella Tree. 

(d) Leaves longer than broad* 2 to 8 inches long : 
twigs mostly brown, with from 2 to 5 buds 
crowded at the top, other buds scattered 
below ; fruit an acorn, i. e. a nut with the 
base enclosed in a scaly cup. — Oaks. 

(1) Leaves not at all lobed or toothed, except 
on viiforous shoots, wedge-shaped or tri- 
angular or long and narrow in outline; 
leafstems short.— Water Oaks and Willow 
Oaks. 

*1) Leaves green on both sides. 

Leaves 4 to 6 inches long, triangular 
in outline, thick ; buds large ; twigs 
thick ; acorn large, f inch wide ; 
small trees; bark rough, black, (p. 108.) Black-jack Oak. 

leaves narrowly triangular, 2 to 3 
inches long ; twigs slender ; buds 
small and blunt ; nut small ; trees 
with smoothish gray bark ; eastern, (p. 105.) Water Oak. 

Leaves very narrow, pointed ; twigs 
slender; in the middle and eastern 
parts of the State, usually in wet 
places, (p. 108) WiLLOw Oak. 

Leaves paler beneath and downy ; 
banks of streams along the Blue 
Ridge and to tlie westward, (p. 107) Shingle Oak. 

*2) Leaves whitened beneath, 2 to 5 inches 
long ; extreme east. 

Leaves very narrow ; acorn small, 

globose, whitened: small trees on dry (Willow Oak. 

sandy soil. (p. 107.) Barren or Upland 

Leaves broader, evergreen; large trees, 

on the coast, with a long acorn, (p. 96.) ~ LiVK Oak. 

(2) Leaves more or less lobed, the divisions 

tipped with a bristle.— Red Oaks and 
Black Oaks. 

*1) Leaves with a leafstem less than 1 inch 
long. 

Leaves broad, 3-lobedat the top. (p. 103.) Black-jack Oak. 

I-ieaves narrow, ^ to 1 inch broad, with 

shallow lobes; on the sea coast, (p. 106.) - Laurel Oak. 

Leaves about 2 inches wide with 3 
lobes at the top or shallow lobes on 
the sides ; mountains Lea's Oak^ 

Leaves green and smooth on both 
sides with many long, often curved 

iQuercus leana, Xuttall. 
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lobes ; acorn large ; cup with coarse, 

spreading scales; small trees with (jack or Sand Oak. 

rough, gray bark; on pine barrens, (p. 103.)-Fork-lbaf Black* 

♦2) Leaves with a long and slender leaf- 
stem, 1 to 8 inches long, green beneath. 

Leaves over twice as long as broad, 

the lobes acute; rare ; middle section Bartram'S Oak^ 

Leaves broader, generally not twice as 
long as broad with many lobes on 
each side ; large trees. 

§) With deep and rounded hollows be- 
tween the lobes of the leaves ; large 
trees. 

Light gray bark on limbs ; nut half 
covered by the cup; common on 
dry, stiflf or gravelly soils ; twigs 
brownish, (p. 99.) Scarlet Oak. 

With dark gray bark on branches ; 
only base of nut covered by the 
cup ; rare ; along streams of the 
middle counties ; twigs steel-gray. (p. 98.)..Texas Red Oak. 

i) With shallower, acute hollows 
between the lobes of the leaf. 

Leaves downy beneath ; cup cover- 
ing half of the large nut;, bark 
rough and black, (p. 101.) ' Black Oak. 

Leaves smooth beneath ; cup very 
shallow ; bark striped, dark, and 
light gray ; western, (p. 97.) (Northern) Red Oak. 

*3) Leaves whitened beneath ; leafstem 

slender ; nut small, globular, (p. 103.) Spanish Oak. 

<3) Leaves more or less lobed or toothed, 
the divisions rounded and not bristle- 
tipped ; leafstems less than 1 inch long ; 
bark gray, furrowed or BhsL^gy.— White 
Oaks and ChesUnit Oaks. 

Ijeaves deeply 5 to 9-lobed ; nut 
nearly covered by the cup; in the 
eastern swamps, (p. 92.) OvERCUP Oak. 

Leaves deeply 5 to 7-lobed ; cup 
ono-half the length of the acorn ; 
small trees, common on dry soil. (p. 91) Post Oak. 

Leaves 7 to 9-lobed ; cup of acorn 
shallow ; large trees ; light gray 
bark; common, (p. 89.) White Oak. 

Leaves thick with many, rounded, 
shallow lobes ; bark deeply fur- 
rowed ; dry soil ; western ; acorn 
very large, (p. 93.) RocK Chestnut Oak. 

Leaves thin, velvety beneath, with 

many rounded, shallow lobes ; bark 

shaggy ; swamps and river banks / 

eastward, (p. 95.) Swamp Chestnut Oak. 

(c) Leaves more than 3 inches long, sharply 
toothed on the sides and with prominent, 

iQuercus heteropliylla, Mlchaux. 
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straight veins ; bads scattered along the twig, 
as are the leaves. 

(1) Buds oblique to the axis of the twig ; 
fruit edible, brown nuts enclosed in 

a prickly burr. 

.Leaves over 6 inches long, green both 

sides, (p. 109. ) Chestnut. 

Leaves about 4 inches long, white- 
downy beneath Chinquapin ^ 

(2) End bud long and slender, silky, 

brown ; twigs unpleasant scented ; 
leaves about 10 inches long; fruit 
when ripe yellow and pulpy, (p. 41.) Papaw. 

(/) Leaves about 4 inches long, veins not 
straight and prominent, evergreen, thick, 
smooth, dark green, irregularly toothed, 
sharply pointed ; flowers large, white ; fruit 
a woody capsule ; small tree of eastern 
swamps with a straight trunk, not forking 
and narrow, conical. top. (p. 42.) Loblolly Bay, 

ig) Leaves generally less than 8 inches long (with 
exceptions under i'i 1 and 2), and scattered 
along the twig as are the buds. 

(1) LEAVES NOT TOOTHED ON THE MABOIN, 2 TO 5 INCHES LONG. 

Leaves and twigs aromatic ; fruit a deep 
blue berry on a red stalk. 

Leaves evergreen, thick, dark green, 
hairy beneath, as is the brownish 
twig; eastern swamps, (p. 94.) Red Bay ob Sweet Bay-. 

Leaves as in the above, but smooth 
beneath, as are the twigs ; sandy 
sea coast Smooth Red Bay. 

Leaves often 2 or 8-lobed ; bark 
aromatic : fields and fence rows ; 
twigs green Sassafras. 

Leaves and twigs not aromatic ; fruit 
various. 

Leaves thickish, smooth, evergreen, 
narrowed at the base; fruit many 
small capsules ; small trees or shrubs 
with smooth, thin, brown bark ; 
eastern swamps, (p. 47.) Cyrilla. 

Leaves 2 to 4 inches long ; bark not 
aromatic; fruit a small blue berry ; 
common throughout the State, (p. 68.) Black Gum. 

Leaves 4 to 6 inches long ; rarely 
coarsely toothed ; fruit a blue 
berry J inch loug; deep eastern 
swamps, (p. 65.) Tupelo (tum. 

Leaves about 2 inches long, thick, 
evergreen, pointed ; flowers white ; 
fruit a black one-seeded cherry ; 
twigs bitter; Smith's Island MockOrangb^ 



>Castanea pumlla, Linnieus. 

-Persed borbonia pubescens (Pursb) iioni. nov. : P. pubescens, Sargent, Sylva, vil, i>. 7 
(1895). 

•Prunus carol Iniaiia, (Miller) Alton. 
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Fruit when ripe roundish, yellow, 
pulpy and edible ; astringent when 
green, the 4-lobed calyx persistent 
at its ba8e ; seed several, flat *, fields, (p. 68.) Persimmon. 

(2) leaves LOBRD, OR TOOTHED ON THE MARGIN. 

Fruit pulpy or fleshy^ as in apple or cherry. 

Leaves often lobed ; twigs armed with 
stout thorns ; fruit a small sour apple 
one inch in diameter, yellow when 
ripe; flowers pink, sweet-scented. 
2 kinds of Crab Applet 

Leaves variously lobed or toothed, 
twigs often armed with long slender 
thoriiS ; buds verv small ; flowers 
white, about i incn in diameter in 
large, flat-topped clusters, in spring ; 
fruit, berry-like, orange or red, in clus- 
ters ; small trees with bark of trunk 
scaly or pealing off in thin sheets or 
scaly several kinds of Red (Haw) Thorn*. 

Leaves silky-hairy beneath ; the edible 
red fruit small and berry-like ; bark 
smooth and white, (p. 60.) Service Tree. 

Bark of trees bitter to taste ; leaves 
smooth, finely and sharply toothed ; 
fruit one -seeded. 

Fruit a black cherry ; flowers in a 
drooping raceme at the end of the 
twig; frequent, (p. 59.) WILD BLACK CHERRY. 

Fruit a rod cherry ; flowers in slen- 
der, long stemmed clusters along 
the sides of the twig; occurs only on 
highest mountains, (p. 58.) Wild Red Cherry. 

Flowers in long-stemmed clusters 
along the sides of twig ; fruit red or 
yellow when ripe, about i inch long ; 
seed flattened ; small trees, some- 
times with thorny branches ; fields, 

waste places or along streams 

2 kinds of Wild Plum^ . 

Bark of tree often with corky out- 
growths ; fruit a small 1-seeded sweet 
berry ; leaves thin and nearly smooth, 
tapering to a sharp point, unequal 
sided; chiefly along streams, (p. 80.) Hackberry. 

Fruit variouSy either a nut or dry. 

A, Leaves over three times as long as broad. 

Leaves green beneath and not hairy, finely 
toothed, long and narrow, i to i inch 
broad ; twigs brittle, yellow or red ; com- 
mon along streams and wet places, except 
in the coastal plain where it is largely 
replaced by the next. (p. 116.) Black Willow. 



1 Pyrus coronarla, Lianapus and C. anjirustifolia, Aiton. 

^Species of Crataej^us. 

jprunus americana, M irshall and P. angusMfoIia, Marshall. 
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Like the above, bat the larger leaves, 

thoagh smooth, i;?hitened beneath ; eastern Ward Willow 

Leaves whitened beneath with a fine 
down, at least when young ; later smooth 
but white ; twigs mostly red and purple ; 
small slender trees, along streams, chiefly 
western and central Glaucous Willov 

Twigs with no bud at the end, tipped by 
a hard point or white flowers or fruit; 
leaves 8 to 4 inches long, finely toothed, 
smooth, acid when chewed, (p. 66.) SouRWOo 

A. Leaves less than three times as long as broad. 

Terminal bud over ^ inch long ; fruit a 
3-angled nut, bark of trunk smooth, light 
gray; leaves straight- veined, (p. 111.) Bekc 

Small trees with smooth, light gray bark, 
fluted trunk, beech-like leaves and hop- 
like clusters of fruit; bud short; very 
common along streams, (p. 113.) Hornbka 

Leaves 8 to 4 inches long, sharp-pointed, 
downy beneath, as is the leafstem ; flow- 
ers, white, bell-shaped, in drooping clus- 
ters ; fruit about * inch loug, 8-angled, 
the angles winged ; usually small treeb 
with striped green and brown branches ; 
along streams and cool hollows in the 
mountains, (p. 70.) Snowdrop-tri 

Bark of small limbs peeling off in thin 
papery layers; flowers in catkins in 
spring ; fruit cylindrical in shape, 1 inch 
long, covered with green bracts, each 
with a seed at its base within. — Birches. 

Layers of bark red or pinkish ; leaves 

pale beneath ; common along streams, (p. 114.)....Rivkr Bir( 

Layers of bark silverv w^hite; trees of 
highest mountains; leaves green be- 
neath, (p. 113.) Yellow Bir< 

Bark of twig having the taste of winter- 
green (or peppermint) when chewed; 
flowers and fruit of the above ; trees of 
cool mountains, (p. 115.) Sweet or Cherry Bir< 

The remaining native forest trees all have 
have small leaves, from 1 to 2 inches long 
long, green both side» and flnely and 
sharply toothed. They are either elms or 
elm-like in the appearance of their foli- 
age, and it is difficult to give accessible 
leaf -characters for their identification. 

Twigs yellowish or light brown ; 
buds minute, sometimes clustered ; 
fruit a small scaly nut ; bark smooth, 
dark gray ; confined to the lower 
Cape Fear section Planer Tre 

Fruit in hop-like clusters; small 



iSallx lougipes wardll ^Hel)b> nom. no v. ; S. nigra uardl, Bebb, liul. U. y. Nat. Mus. 
xxll, p. 114. 
i«Sallx discolor, Mnelileuburg. 
spianera aquatica, Giuel. 
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trees, with shaggy, brown bark, (beam or Ironwood. 
growing on rich hillsides ; western, (p. 112.) Hop-horn- 

Reiuaining large trees ; fruit a 
winged seed falling in spring 
before the leaves appear; exten- 
sively cultivated for shade trees. 
—Blms. 

Twigs very hairy; the leaves broadly 
oval, rough and hairy ; twigs gummy 
when chewed ; infrequent, (p. 78.) Slippery Elm. 

Twigs smoothish ; leaves over 2 
inches long, but slightly rough ; 
bark on large trees mostly scaly, (p. 76.) White Elm. 

Twigs smoothish; the leaves about 
2 inches long; bark on large 
trunks firm and ifurrowed ; the bark 
of twigs often corky winged, (p. 77.) Winged Elm. 



III. PALMS; TREES WITHOUT LIMBS; 
Imited in this State to the Palmetto, a 
small tree with unbranched stem about 10 
inches in diameter and a small crown of 
evergreen leaves two feet or more in breadth ; 
found only along the coast to the south of 
Cape Hatteras. (p. 130.) Palmetto. 
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Magnolia fcetida, Sarg<-nt.* 

(MAONOLIA.) 

A large pyramidal tree, with gray or lij^lit brown bark covered 
with email thin scales, reaching a height of 90 and a diameter of 
4i feet. 

It occure southward from the monfh of the Cape Fear river, 
rarely more than fifty or sixty miles from the coast, to Mosqnito 
inlet and Tampa bay, Florida; along the Gulf coast to the val- 
ley of the Brazos river, Texas ; in western Louisiana and southern 
Arkansas, and on the bluffs of the lower Mississippi, where it 
reaches its best development. 
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In Xorth Carolina, where it grows to an average height of 50 
to 70 feet, it is found rather sparingly in Brunswick county, in 
tho southeast corner of the State (fig. 1), growing in the rich, 
moist soil of river swamps. 

It reproduces itself rather slowly in the latitude of this State, 

•Magnolia granillflora. LIdiupus. 
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and joung Beedlitigs are very rareir found in tlie forest, although 
tho tree flowers and matures fruit not only regularly bnt, for the 
most part, abundantly as well. 

The long thick leathery evergreen leaves are downy underneath, 
and remain upon the tree for two yearg. The fragrant creamj- 
white flowers ar« very large and conepicuoue, often 7 or 8 inche* 
across. The oval fruit is rusty brown in color, 3 to 4 inches lonj; 
by 14 to 2i inches broad. The winter-buds are thickly covered 
with dark rupty hairs. The roots, finely divided, penetrate the 
soil to a moderate depth. 

The wood is moderately hard, close-grained, not strong, easilj 
worked, not durable in coutact with the soil, and is as valnable 
as that of tliG other magnolias ; creamy-white in color ; the thick 
sajiwood nearly white. Although well suited for cabinet work 
and interior tinigh, the wood is little ufed except for fuel. 

Magnolia glauca, Linoieus. 

(WHITK BAY. BWKKT l!AV. SWAMP BAY.) 

A slender tree, with gray branches and light brown small-sraW 
bark, reaching a height of 70 and a diameter of 3i feet. 

It occurs in deep, wet swamps as far north as Massachusetts, 
where it is reduced to a low ^iirnb, and extends from New Jersey 
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southward, generally near the const, to Florida, where it reaches 
its best development, and southern Texas. It is not found in the 
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Appalachian mountains. In the South Atlantic and Gulf states 
it forms, with the loblolly bay and red bay, low, almost impene- 
trable thickets on tlie borders of pine barren ponds and shal- 
low swamps, and reaches its best development in the interior of 
Florida. 

In North Carolina, where it attains an average height of 12 to 
25 feet, it is confined to wet lands or the margins of bodies of fresh 
or salt water in the eastern part of the Piedmont plateau and in 
the coastal plain region (fig. 2, p. 34), although not common in 
the former. In the coastal plain region there are two well-marked 
forms, dependent upon the quality of the soil ; one, a tree of some 
size, the other rarely over 10 feet in height. With the white 
cedar it forms a large part of the growth of the "juniper bays." 
Sometimes after the white cedar has been cut, and usuall}' after 
these swamps have been burned, thickets of this bay appear. 

Seed is borne abundantly every year. The rate of growth is 
fairly rapid, especially in youth. Trees of all ages sprout freely 
from the stumps, and shoots usually appear after a tree htis been 
killed by fire. 

The oblong leaves, which are pale green above and white 
beneath, are partly deciduous in this State, especially toward the 
Piedmont plateau. The pure white fragrant flowers bloom iu May, 
and the dark red fruit is oval, smooth, 2 inches long, and IJ 
inches broad. The winter-buds are thickly covered with fine hairs. 
The tree has a superficial root system. 

The wood is soft*, light, close-grained, and not strong; light 
brown in color; the thick sapwood creamy-white. It is occasion- 
ally used for broom handles and woodenware. A tonic and diu- 
retic is obtained from the bark. 

Magnolia acuminata, Linnieus. 
(cucumber tree.) 

A tall slender tree, with furrowed dark brown bark broken into 
numerous thin scales, reaching a height of 90 and a diameter of 
5 feet. 

It occurs from western New York through southern Ontario to 
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Boutheru Illinois, and southward along the Appalachian inoun- 
taips to southern Alabama and northeastern Mississippi. It grows 
sparingly in central Kentucky and Tennessee, and in portions of 
Arkansas, and reaches its best development in the mountains of 
Tennessee and the Carolinas. 

In North Carolina, where it attains an average height of 60 to 
80 feet and an average diameter of 3 to 4 feet, it is found on moist, 
fertile soil in the mountains, and rarely as far to the east of the 
mountains as Stanly county. (Fig. 1, p. 33.) Seed is produced 
frequently but seldom abundantly. Though young seedlings are 
common, many of them are quickly crowded out by other species 
when the mature trees are removed. Smaller trees sprout from 
the stump to a limited extent. The rate of growth is rapid. 

The rather broad, pointed leaves aie bright green above and 
slightly paler below. TheyellowMsh-green flowers appear towards 
the latter part of May, and the dark red fruit is oblong, 2i to 3 
inches long by 1 inch broad. The winter-buds are densely cov- 
ered with silky white hairs. 

There are numerous deep lateral roots and, rarely, a taproot. 

The wood is soft, satiny, light, not strong, close-grained and 
durable; light yellow-brown in color; tlie thin sapwood often 
nearly white. It is used for water pipes, troughs, flooring: and 
cabinetniaking. This tree has been cut to a large extent in most 
of the mountain counties except Alleghany, (iraham, Mitchell, 
Clay, Watauga, Yancey, Macon, and Swain. 

Magnolia macrophylla, Michaux. 
(great-leaved magnolia.) 

A spreading tree, with thin smooth, light gray bark divided 
into minute scales, reaching a height of oo feet and a diameter of 
20 inches. 

It occurs from the sheltered valleys about the base of the Alle- 
ghany mountains of North Carolina and southeastern Kentuckv, 
to middle and western Florida and southern Alabama, and through 
northern Mississippi to the valley of the Pearl river in Louisiana, 
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and in central Arkaneaa, reaching ite t>eat development in northern 
Alabama. • 





In North Carolina, where it attains a height of 15 to 30 feet, it is 
fonnd in Lincoln connty and to some extent on the French Broad 
river about Asheville, (Fig., 3.) 

It bears seed in large quantities at frequent intervals. Few years 
pass without some mast. Young seedlings are, however, nncom- 
mon in the dense woods. Young trees sprout vigorously when 
cnt. 

The leaves are very large, from 20 to 30 inches long and 9 to 10 
inchcB broad, and are clustered at the summit of the branches. 
The white fragrant Howers are also large, and the bright rose-col- 
ored fruit IB broadly egg-shaped and 2i to 3 inches long. The 
large winter-buds are covered with thick silky white hairs. There 
are strong lateral and numerous fibrons roots. 

The wood is hard, c-lose-grained, light, and not strong; light 
brown in color; the thick sapwood light yellow. It has no com- 
mercial value. 

Magrnolia tripetala, Linnnus. 

(umbrella thee.) 

A small tree, with irregular branches, and smooth, light gray 
bark marked with numerous small blisterlikeexcrescences, reach- 
ing a height of 40 feet and a diameter of 18 inches. 
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It occurs along the Appalachians from Pennsjlvania to central 
Alabama, and extends in the south Atlantic states nearly to the 
coast, and westward to middle Kentucky, Tennessee and north- 
western Mississippi, and central and southwestern Arkansas. It 
reaches its best development among the Smoky mountains of Ten- 
nessee and North Carolina. 

In North Carolina, where it attains a height of 25 to 35 feet, it 
is found on rich, moist, deep soil throughout the State (fig 3, p. 
37'i, but is nowhere common. The production of seed is frequent 
and abundant, and seedlings are found wherever a group of mature 
trees occur. It is easily propagated by shoots from the stump. 

The large thin, oblong leaves are clustered at the ends of the 
branchlets. The conspicuous white flowers, about 5 inches in diam- 
eter, appear in May. The bright rose-colored fruit is egg-shaped, 
3 J to 4 inches long. The large 'purple winter-btids are covered 
with a whitish bloom. 

The wood is light, soft, weak, close-grained ; brown in color ; the 
heavier sap wood creamy- white. It has no commercial value. 

Magnolia fraseri, Walter. 

(mountain magnolia. WAHOO. INDIAN BITTERS.) 

A slender tree, with regular and wide-spreading or contorted 
branches, and dark brown, smooth or minutely scaled bark. It 
reaches a height of 40 feet and a diameter of 18 inches. 

It occurs from the mountains of southwestern Virginia to south- 
ern Alabama and western Florida, and westward through east 
Tennessee and northern Mississippi to the valley of the Pearl 
river. It grows in the valleys of mountain streams, and reaches its 
best development on the tributaries of the Savannah river, and on 
the slopes of the Black and Big Smoky mountains. Locally abun- 
dant, it is the least widely distributed of the American magnolias. 

In this State it occurs in all the counties west of the Blue Ridge 
and in the western parts of those immediately east of it. It is 
most common in Ashe, Mitchell, Yancey, Swain, Macon, Transyl- 
vania, and Burke counties. (Fig. 2, p. 34.) 



YELLOW POPLAB. 39 

Seed is produced nearly every year and young seedlings are 
abundant in the woods. Cattle are very fond of the yonng plants. 
Old trees are apt to be hollow at the butt and not uncommonly 
throughout the trunk. 

The large leaves, which are crowded at the end ofi the branch- 
lets, are smooth, glossy, pointed at the apex and eared at the base. 
When fully expanded the beautiful cream-colored flowers often 
measure 8 or 9 inches across. The bright rose-colored fruit is 
oblong, 4 to 5 inches in length and IJ to 2 inches broad. The 
large winter-buds are purple. 

The wood is light, soft, weak, close-grained ; light brown in 
color ; the thick sapwood creamy-white. It has no commercial 
value. 

Liriodendron tulipiftsra. Linnteus. 

(yellow poplar, tulip tree, whitewood.) 

A large tree of the first commercial value, with a small pyram- 
idal head and brownish-gray bark, reaching a height of 190 and a 
diameter of 10 feet. The trunk is straight and cylindrical, and in 
the largest specimens often free from branches to a height of from 
80 to 100 feet. (Plate II.) 

It occurs from Rhode Island to southwestern Vermont, west to 
the southern shores of Lake Michigan, and south to northern 
Florida, southern Alabama and Mississippi, and southeastern Mis- 
souri and the adjacent parts of Arkansas; reaching its best devel- 
opment on the tributaries of the Ohio and the lower slopes of the 
high mountains of North Carolina and Tennessee. It grows 
habitually in deep, rich, moist soil. Altliough widely di6tril>uted, 
it is seldom the predominant tree in the forest. 

In North Carolina, where it reaches an average height of 60 to 
100, and an average diameter of 3 to 4 feet, it is found in all parts 
of the State. (Fig. -i, p. 40.) In the coastal plain it occurs on 
fertile soil with sweet gum, black gujn, swamp chestnut oak, and 
water oak, or on peaty roil with the white cedar (juniper).* 
Throughout this section the trees are apt to be hollow ; there is a 
larger amount of sapwood, and the timber is inferior in quality to 
that in the middle and western ^Cv^tions. In tlie Piedmont pla- 

♦Charaascyparls thyoides, L. 



40 



TIHBEB TBRES OF KOBTH CABOLIKA. 



teau it is found in ravines and on north hillsides, and is largely 
OBed for cabinetmaking and interior woodwork It is most abun- 
dant, attains its greatest size and torms its finest timber ou the 




lower mountain elopes in the counties we6t of the Blue Kidge, 
where trees S to ll> feflt in diameter and more than 150 feet high 
are occasionally found. Throughout this region it is the chief 
building material. 

Trees growing in the open mature seed in abundance nearly 
every year; forest trees less frequently. Young seedlings are 
common in the woods and grow rapidly if not heavily shaded. 
Cattle eageply devour young plants. Although trees over four 
feet in diameter are often hollow at the butt, it is uncommon to 
find the trunk unsound throughout. The quality of the timber is 
seldom injured by wind shakes. 

The leaves are smooth, briglit green, 4 lobed, with a deep 
rounded incision on either side and a broad shallow notch at the 
apex. The greenish-yellow tulip-shaped flowers appear in May, 
and the fruit is a narrow, light brown cone. The dark reddish 
winter buds are covered with a whitish bloom. 

The wood is light, sot'r, brittle, not strong, close and straight- 
grained, easily worked, and does not split or shrink easily ; yellow 
or brown in color; the thin sapwood creamy-white. The yellow 
poplar is one of the most useful, as well as one of the largest, of 
American deciduous trees. It is largely used for construction, in te- 
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rior finish, boat building, shingles, pumps, and woodenware. A 
tonic and stimulant is made from the inner bark of the root. 

Large quantities of poplar have been sawed in the last few 
years in eastern North Carolina and used in the manufacture of 
crates, trucking boxes, etc., but there is still a great deal of tim- 
ber standing in the counties north of the Neuse river. The mer- 
chantable poplar has been cut for the most part in the midland 
counties. It has been estimated that about 500,000,000 feet of 
merchantable yellow poplar is standing in the mountains of west- 
ern North Carolina. This is principally in Ashe, Alleghany, 
Watauga, Mitchell, Yancey, Haywood, Transylvania, Swain, Gra- 
ham, and Macon counties. Asheville is the chief seat of the 
manufacture of poplar lumber ; a ^reat deal is manufactured also 
at Dillsboro, Magnetic City, and Cranberry. Between 12,000,000 
and 13,000,000 feet of poplar was sawed for shipment during 1892 
in the counties west of the Blue Ridge, and half as much more for 
local use. 

Aaimina triloba. Dunal. 

(PAPAW\) 

A shrub or low tree, with slender spreading branches and dark 
brown bark marked with large ash-colored blotches, sometimes 
reaching a height of 40 and a diameter of 1 foot. 

It occurs from western New York and the northern shores of 
Lake Ontario, southward to central and eastern Pennsylvania, 
westward to southern Michigan, southern Indiana and eastern 
Kansas, and south to middle Florida and eastern Texas. It is 
comparatively rare toward the Atlantic seaboard, but very com- 
mon in the Mississippi valley, reaching its best development along 
the tributaries of the lower Ohio river and the streams of central 
and southern Arkansas, where it grows in deep rich and rather 
moist soil, sometimes to the exclusion of other trees. 

In North Carolina it occurs in all parts of the State, and is most 
abundant in the northeastern and middle sections on somewhat 
swampy or alluvial lands, where it reaches an average height of 
from 10 to 15 feet. It is rare in the sand barrens of the south- 
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eaBtern part, and altogether wanting in the high mountains. It 
reprodnces itself freel}'. 

The large deciduous leaves are sharp pointed at the apex and 
contracted at the base. The flowers, which are nearly 2 inches 
across, are a dull deep red at maturity. The edible fruit is dark 
brown, almost black, oblong, rounded, 3 to 5 inches long by 1 to 
1 J inches broad, and from 6 to 12 ounces in weight. 

The pointed winter-buds, J of an inch in length, are covered 
with rusty brown hairs. 

The wood is light, soft, weak, coarse-grained, spongy, with the 
annual layers clearly marked ; light yellow in color; the thin sap- 
wood somewhat lighter. 

Gordonia lasianthus, Ellis. 
(bay. bull bay. loblolly bay.) 

A medium size tree, with a narrow, compact head, and dark 
red-brown scaly bark, broken into regular shallow furrows and 
parallel rounded ridges. It reaches a height of 75 and a diameter 
of 2 feet ; or is rarelv a low shrub. 

It occurs from the southern part of Virginia to southern Flor- 
ida and westward to the valley of the Mississippi river. It is 
most common in Georgia and eastern Florida, reaching its best 
development in damp situations. 

In North Carolina it occurs in the coast region, where it reaches 
a height of 50 to 70 feet, and a diameter of 18 to 24 inches. . 

It bears some seed nearly every year, and full seed years are 
frequent • Young seedlings are common throughout the range of 
the species. 

The thick dark evergreen leaves are oblong, pointed at the 
apex and narrowly contracted at the base. The fragrant white 
flowers appear late in summer; and the fruit is a woody, egg- 
shaped capsule. The narrowly pointed winter-buds are covered 
with pale silky hairs. 

The wood is light, soft, close-grained, not strong or durable; 
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light red in color; the thick sapwood lighter. It is occasionally 
need for cabinetmaking; and the bark has. been locally employed 
in tanning. 

Tilia americana, LiaiiKue. 

(BA98WOOD. LIN. LINDEN.) 

A tall tree, with slender, often pendulons branches, and thick, 
farrowed, light brown bark covered with small, thin scales. It 
reaches a height of 130 and a diameter of 4 feet. 

It occurs in rich soil from northern New Brunswick to the south- 
ern shore of Lake Winnipeg, and southward through the Atlantic 
states to Virginia, along the Appalauhian mountainB to i\Iabaina 
and Georgia, and to eastern Texas, It reaches its best develop- 
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ment along the northern tribntaries of the lower Ohio river. One 
of the most common trees of the norther-i forest, it formerly occu- 
pied exclnsively large tracts of tbe richest land. 

In North Carolina, where it attains a height of 50 to 80 and a 
diameter of 1 to -J feet, it is found more or less widely distributed 
in the mountains and in the upper part of the Piedmont plateau 
along the slopes of mount»in spurs and higher hills, while in 
the lower Piedmont and coastal plain regions it is found sparsely 
distributed as a smaller tree. (Fig. ^.) 

Baeswood bears seed very abundantly every 2 or 3 years. Tbe 
yonng growth is eagerly devoured by cattle. Specimens over 2 
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feet in diameter are usually hollow at the butt and not uncommonly 
through the entire stem. Stumps of trees which have been cut or 
blown down sprout vigorously. Windfalls are frequent. 

The large thick roundish leaves are sharp-toothed, narrow- 
pointed at the apex, and unevenly heart-shaped at the base. The 
-clusters of small white flowers are borne on an oblong, leaf-like 
bract, and the fruit is egg shaped, about 1 inch in length and cov- 
ered with short gray wool. The dark red winter-buds are stout, 
-egg-shaped, and pointed. The root system is a network of strong 
lateral roots. 

The wood is soft, straight-grained, not durable; light brown in 
color ; the thick sapwood hardly distinguishable. It is largely used 
for lumber, and, under the name of whitewood, in the manufact- 
ure of woodenware and furniture, for carriage-making, and for the 
inner soles of shoes. . It is extensively used for paper pnlp, and 
occasionally the inner bark is made into coarse cordage and matting. 

,In this State it is not sawed into lumber to any considerable 
extent, but large numbers of trees are cut in the winter that cattle 
may feed upon the buds and twigs. It is much prized by apiarists 
because the clearest honey and whitest comb are made from its 
flowers. 

Tilia pubesoens, Alton. 

(southern LIN. LINDEN.) 

A slender tree, with a large oval crown, slender gray branches, 
and rough dark bark, reaching a height of 60 and a diameter of 2 
feet. 

It has been found as far north as Long Island, and it grows in 
cool, moist situations on the coast of North and South Carolina and 
Georgia, in northern Florida, Louisiana, and Texas. It is not a 
common tree. 

In North Carolina, where it reaches a height of 50 to 60 feet, it 
occurs on deep, sandy, fertile soil, usually on the margins of swamps 
or streams, in the coastal plain region. (Fig. 5, p. 43.) In the 
Piedmont plateau region it occurs rarely, if at all. 

A large proportion of the seed, which is borne frequently and 
in abundance, is unproductive, and seedlings are uncommon. It 
sprouts very freely from the stump. 
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The leaves are covered beneath with a thin, rusty down. The 
flowers are smaller than in the preceding species, and the dry glo- 
bose fruit is small, pubescent, and usually one-seeded. The winter- 
buds, which are covered with a short, fine pubescence, are of a 
dark reddish-brown color. The Southern lin has numerous usually 
deeply seated lateral roots. 

The wood is similar to that of Tilia americana, of which thia 
tree has been considered a variety. 

Tilia beterophylla, Ventenat. 

(lin. linden.) 

A tree, with slender branches forming a pyramidal head, and 
furrowed bark broken into short thin light brown scales, occa- 
sionally reaching a height of 60 and a diameter of 4 feet. (Plate 
III.) 

jrrowing in moist soil, often over limestone rock, it occurs from 
Pennsylvania southward along the Appalachians to northern Ala- 
bama and central Florida, and westward to middle Tennessee^ 
Kentucky, and southern Indiana and Illinois; and reaches its best 
development on the mountain slopes of eastern Tennessee. It is 
not common. 

In this State, where it reaches an average height of 40 feet and 
an average diameter of 42 to 18 inches, it is most common in the 
mountains, (fig. 5, p. 48), and occurs sparingly in the Piedmont 
plateau and coastal plain. It is much more abundant in North 
Carolina than Tilia americana, and bears seed more frequently 
and generally in greater quantity. It is readily propagated by 
snoots. Unless protected the low growth is almost immediately 
eaten by cattle. 

The linden borer, Saperda vestita, Say, bores into the sapwood 
of the standing tree. 

The leaves are generally larger than those of Tilia americana, 
and are covered on the lower side with a silvery white down. 
The flowers appear earlier in the spring, and the round fruit, J 
inch in diameter, is covered with short gray down. The egg- 
shaped winter-buds are bright red, covered with a whitish bloom. 



46 TIMBER TREES OF NORTH CAROLINA. 

The wood is soft, light, straight-grained, not durable; light 
brown in color; the thin sapwood hardly distinguishable. Com- 
mercially it is not distinguished from the wood of Tilia amcricana. 

Ilex opaca, Alton. 

(holly.) 

A small tree, with short, slender branches, which form a pyra- 
midal head, and roughened light gray bark, reaching a height of 
60 and a diameter of 4 feet. 

At the north it grows in dry gravelly soil ; at the south, in rich, 
moist situations. It occurs from Massachusetts to Florida ; in the 
valley of the Mississippi from southern Indiana to the gulf of 
Mexico; and through Missouri, Arkansas and Louisiana to eastern 
Texas. It is common south of the Hudson in fertile bottom lands, 
except in the Appalachian region and just west of it, where it is 
exceedingly rare; and reaches its best development in southern 
Arkansas and eastern Texas. 

In this State, where it grows to an average height of 30 feet, 
and an average diameter of 12 inches, it is common except in the 
mountains. Specimens growing in the coast region are much 
larger than those found further inland. 

Fertile trees generally bear seed every year, although not with 
uniform abundance, and young growth is common in open spots. 
Old trees do not sprout from the stump as readily as young ones. 

The oval evergreen leaves are thick, leathery and armed with 
spiny teeth. The flowers are small but conspicuous from their 
number. The roiuid fruit is about J inch in diameter, dull red or 
rarely yellow in color, and remains on the tree during the winter. 
The winter-buds are short, blunt or pointed, the narrow-pointed 
scales slightly hairy on the margins. The holly has a tap-root 
and numerous lateral roots. 

The wood is light, tough, not strong, very close-grained ; nearly 
white in color ; the thick sapwood somewhat lighter. It is easily 
worked, takes a beautiful polish and is much used for cabinet- 
making, interior finish, and turning. 
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The merchantable holly has been largely cut in the northeast- 
ern counties; trees large enough for commercial use still remain, 
however, scattered through counties on the coast. 

Cyrilla racemiflora, Lionseus. 

(IRONWOOD. LEATHER WOOD. BOXWOOD.) 

A slender tree, with numerous wide-spreading branches, and 
bright red-brown scaly bark, reaching a height of 35 feet and a 
diameter of 14 inches ; or often a broad bush. 

It occurs in various situations from North Carolina southward 
near the coast to middle Florida, and westward to eastern Texas, 
reaching its best development on the coast of the gulf of Mexico. 

In this State it is found usually along streams and swamps from 
Hertford county southward, its western limits passing through 
Halifax, Wake, and Anson counties. 

It usually produces seed very abundantly every second year, 
and young trees and seedlings are common on the borders of 
swamps and pine barren ponds. Trees are frequently hollow 
through the entire stem, even when quite young, generally as the 
result of a broken branch. 

The small thick oblong leaves are partly evergreen in the 
extreme eastern part of the State. The numerous whitish flowers 
appear in slender racemes in the early part of summer, and the very 
small fruit is broadly egg-shaped. The narrow-pointed winter- 
buds are covered with chestnut-brown settles. The roots are lateral 
and superficial. 

The wood is heavy, hard, weak, close-grained ; light brown in 
color; the sapwoo.d a little lighter; and is not used in North 
Carolina. 

Aesculus octandra, Marshall. 

(buckeye, sweet buck eve.) 
A large straight tree, with email, rather pendulous branches 



48 TIMBER TREES OF NORTH CAROLINA. 

and dark brown sc^ly bark, reaching a height of 90 and a diam- 
eter of 4 feet, or towards its southern or southwestern limit 
reduced to a low shrub. 

It grows in deep fertile soil from Pennsylvania southward along 
the Alleghanies to northern Georgia and Alabama, and westward 
to southern Iowa and Indian Territory and western Texas, reach- 
ing its greatest development in the Alleghany mountains of Ten- 
nessee and North Carolina. 

In this State it occurs as a tree in the mountains, and in the 
Piedmont plateau, where it is reduced to a mere shrub. 

TrecK growing in the open produce seed nearly every j^ear; 
forest trees less frequently. Seedlings are common except in deep 
shade, especially in the Piedmont plateau. Young trees grow 
rapidly if sufficiently exposed to the light. 

The buckeye stem-borers, Steganoptycha claypoleana, Fernald, 
and Proteoteras a^sculana, Riley, penetrate the leaf-stenns and 
twigs. Trees over 2 feet in diameter, particularly in very damp 
situations, are apt to be hollow or affected with dry rot. 

The leaves are composed of 5 to 7 elliptical, pointed, sharply 
toothed leaflets. The yellowish flowers appear late in spring in 
large erect clusters, and the fruit is 2 or 3 inches long, with the 
reddish-brown seeds IJ to 2 inches broad. The winter-buds are 
large and scaly. 

The wood is light, soft, compact, and difficult to split; creamy- 
white in color; the sapwood hardly distinguishable. Although 
one of the commonest trees in the high mountains, it has but few 
uses; the softness of the wood and the fact that it decays rapidly 
when exposed to the weather or in contact with the soil, excludes 
it from construction. It is sometimes used with linden for ceil- 
ing and other interior work. 

Acer spicatum, Lamarck. 
(mountain maple, swamp dogwood.) 

A small bushy tree, with slender upright branches and reddish- 
brown bark, reaching a height of 30 feet and a diameter of S 
inches. 
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It occnrs in the shade of other trees, from the valley of the St. 
Lawrence westward to northern Minnesota and the Saskatchewan 
region, and southward to northern Georgia; reaching its best 
development in the mountains of North Carolina and Tennessee. 

In this State, where it is usually a shrub 6 to 10 feet high, it is 
confined to cold, damp places in the high mountains. It bears 
seed about every third year ; seedlings are not common ; but young 
sprouts are very abundant around old trees, which lattei* are usually 
hollow. 

The leaves are 3 or rarely 5-lobed, coarsely toothed and downy 
beneath. The greenish yellow flowers are in erect, slender clus- 
ters. The fruit is bright red in July, turning brown late in the 
autumn, and is rather more than an inch across. The winter-buds 
are sharply pointed. The root system is superficial. 

The wood is light, soft, close grained, compact; light brown in 
color ; the sapwood being much lighter. The mountain maple does 
not grow large enough for commercial use. 

Acer pennsylvanicum, Linnteus. 
(striped maple, swamp dogwood, deerwood.) 

A small tree, with, slender, upright branches, and roughened 
reddish-brown bark. It reaches a height of 40 feet and a diameter 
of 10 inches, but is often much smaller, and shabby in habit. 

It occurs from the valley of the Saguenay river westward to 
northeastern Minnesota, and southward to northern Georgia. It 
is common in the northern Atlantic states, but reaches its best 
development in the mountains of Tennessee and the Carolinas. 

In this State it is confined to the coldest and dampest parts of 
the high mountains. Seed is produced annually or once in two 
years. Small trees are very sensitive to fire, but when burned 
sprout readily from, the stump. 

The leaves are large, 8-lobed at the end, and sharply toothed. 
They are much eaten by cattle. The greenish flowers occur in 
loose, drooping racemes, and the winged fruit is smooth, J inch in 
length. The bright red winter-buds are stalked. 

The wood is light, soft, and close-grained ; light brown in color; 
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the thick sapwood of 30 to .40 Uyers of annual growth, still lightei 
It is not used in North Carolina. 



Acer barbatum, Michaux.* 

(SUOAK MAPLK. BUGABTBEE. ROCK MAPLE.) 

A large tree of great commercial value, with a broad round top 
when old, and light gray-brown deeply furrowed bark, reaching a 
height of 120 and a diameter of i feet. (Plate IV.) 

It grows in rich woods, often forming extensive forests, and ie 
most abundant in the mountains. It occurs from southern New- 
foundland to the Lake of the Woods, southward to northern Ala- 
bama and western Florida, and westward to Minnesota, eastern 
Nebraska, Kansas and Texas ; reaching its best develop")ent in the 
region of the great lakes. 
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It occurs throughout this State, growing to an average height 
of from 50 to 80 feet and a diameter of 2 to 3 feet, but ie most com- 
mon in the mountains. It is a small tree in the Piedmont plateau 
and reduced to a mere shrub in the coastal plain region, where it 
is confined to borders of streams and swamps. ■ (Fig, 6.) 

The sugar maple bears sefd about every third or fonrth year. 
■Seedlings are very abundant in the woods, and bear dense shade 
remarkably well; they spring up quickly in thinned woods, also, 
and where lumbering has been in progress. 
■Acer BacdurlDum, Wsgn. 
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Glycobiue speciosue, Say, a borer destroys the trees by girdling 
them or penetrating the wood, and young specimens are killed by 
a timber beetle, Corthylus punctatissimns, Zimm., which enters 
and mines the stem at or near the surface of the ground. 

The leaves are 3 to 5-lobed, with rounded notches, heart-shaped 
at the base, smooth above, and glaucous beneath The greenish- 
yellow flowers occur in umbel-like clusters, appearing with the 
leaves in the spring. The winged fruit is an inch in length. 
The parple winter-buds are pointed, J inch in length. The sugar 
maple has a tap-root and numerous strong lateral roots. 

The wood is heavy, hard, strong, close-grained, tough, and takes 
a good polish. The heartwood is light brown ; the thin sapwood, 
of 30 or 40 layers of annual growth, somewhat lighter. It is 
more valuable than the wood of any other American maple, and 
is largely used as fuel, for interior finish, furniture, and turnery, 
in ship-building, for the handles of tools, saddle-trees, shoe-lasts, 
shoe-pegs. Curled and bird's-eye maple are highly prized for 
cabinet work. Maple sugar is produced chiefly from this tree, 
and its ashes make a valuable fertilizer. 

Acer Baccharinum, Lionseus.* 
(silver maple, maple, soft maple.) 

A .large tree, with upright main branches and pendulous 
branehlcts, and reddish-brown scaly bark, reaching a height of 
120 aud a diameter of 4 feet. 

It grows in rich soil, and is most common west of the Alleghany 
mountains. It occurs from New Brunswick to Ontario, southward 
to western Florida, westward to eastern Dakota, eastern Nebraska, 
the valley of the Blue river, Kansas and the Indian Territory, 
reaching its best development in the basin of the lower Ohio river. 

In this State, where it is not very common, it occurs in the 
upper part of the Piedmont plateau and in the mountains along 
streams and in cool situations, and attains a height of 30 to 60 
and a diameter of 1 to 2 feet. 

♦Acer dasycarpuni, Ehrh. 
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Youn^ growth is frequent on moist land, where the forest cover 
is light, and in old fields. It produces seed at irregular intervals, 
and for the most part, not abundantly. Trees under a foot in 
diameter sprout freely from the stump. Very large specimens 
are apt to be hollow. 

The deeply cut 5 lobed leaves are pale green above and silvery 
white beneath. The crowded clusters of greenish-yellow flowers 
appear before the leaves in early spring, and the pale chestnut- 
brown winged fruit is prominently nettedveined, and from li to 
3 inches in length. The short thick winter-buds are covered with 
bright red scales. The silver maple has a small tap-root and 
numerous strong lateral roots. 

The wood is hard, strong, close-grained, com])act, easily worked, 
and rather brittle; faintly tinged with brown, with thi':'k sapwood 
composed of 40 to 50 layers of annual growth. It is sometimes 
used for cheap furniture and flooring. Maple f^ugar is occasion- 
ally made from this tree. 

Act-T rubrum, Linni**u8. 

(red MA1»LE. swamp MAl'LE. MATLE.) 

A slender tree, with upright branches and dark gray flaky bark, 
reaching a height of 120 and a diameter of 4i feet. 

It grows in low, moist situations, from Quebec and the Lake of 
the Woods southward to the Indian river, Florida, and west to the 
eastern parts of Dakota, Nebraska, Indian Territory, and Texas; 
and reaches its best development on the lower Ohio and its trib- 
utaries. 

In this State it occurs in swamps and low grounds, from the 
coast to the mountains, but is most abundant in the coastal plain. 

There is a large production of seed about every second year ; 
young trees are always common in damp woods and along streams. 
Old trees sprout from the stump less rapidly than younger ones. 

The leaves are smaller and not so deeply cleft as those of the 
silver maple. The flowers, which appear early in spring, are 
bright scarlet or, less commonly, dull yellowish-red. The winged 
fruit is scarlet, dark red or brown, i to 1 inch in length ; it ripens 
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early in summer and sprouts immediately on falling to the ground. 
The short winter-buds are blunt and covered with thick dark red 
scales. The red maple has numerous strong lateral roots. 

The wood is very heavy, close-grained, easily worked, and not 
very strong. It is light brown in color; the thick sapwood, some- 
what lighter. But little has been cut in North Carolina. It is 
employed mainly for interior finish, furniture, gunstocks and 
similar uses. Maple sugar is occasionally made from this species, 
the sap being mixed with that of the sugar maple; and there does 
not appear to be any marked difference between the sap from the 
two species, except that that from the red maple contains a 
smaller per cent, of sugar. 

Acer negundo. Linnieas.* 
(boxelder. ashleaf maple.) 

A tree, with a short trunk, and light fcray or brown, deeply 
furrowed bark, reaching a height of 70 and a diameter of 4 feet. 

It ranges from Vermont to Florida; extending northwest and 
west to Lake Winnipeg, and the eastern slopes of the Rocky moun- 
tains ; and southward to Texas, New Mexico and Arizona. It 
grows on the banks of streams and lakes and the borders of swamps, 
reaching its best development in the valleys of the tributaries of 
the lower Ohio river. In good soil it grows rapidly. 

In North Carolina it is rare in the coastal plain region, but 
common in the Piedmont plateau and west to the mountains, 
attaining an average height of 15 to 25 feet. 

The leaves are composed of from 3 to 5 or rarely, sparingly 
toothed leaflets. The yellowish-green flowers occur in drooping 
clusters, usually appearing before the leaves ; the sterile and fer- 
tile flowers on separate trees. The winged fruit is 1 J to nearly 2 
inches long, with the thin netted-veined wings diverging at a very 
sharp angle. The winter-bads are covered with pale down ; the 
lateral buds blunt, the terminal bud acute. The light, soft, weak, 
close-grained wood is creamy-white, with a thick and hardly 
distinguishable sapwood. It is sometimes used for interior finish, 

♦ Negundo aceroides, Moench. 
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cheap furniture, woodenware, cooperage and paper pulp. Maple 
sugar isoccasionall; made from this species. 

Robioia pseudacacia, LloneuB. 
(locust, black locust, yellow locust.) 

A slender tree, with erect brittle brantiiea forming an oblong 
head, and deeply fnrrowed dark brown bark. It reaches a height 
of 80 and a diameter of 4 feet. 

It occurs from Pennsylvania to Georgia along the Appalachian 
raoiintaiuB, growing with hickory, black walnut, ash, white oak, 
and the chestnut ; and reaches its best development on the western 
slopes of the inoantaina in West Virginia. It has been natural- 
ized in most of the states euet of the Rocky mountains. 
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In this State it occurs on the lower ridges of the mountains, 
and probably for some distunce east of thfe Blue Kidge. (Fig. T.) 

Forest trees bear seed only once in three or four years. In the 
open the production of seed is more frequent and seedlings, which 
are short-lived in the shade, more common. The locust is readily 
propagated by root suckers, and trees as large as one foot in 
diameter sprout from the stump. The growth is rapid in youth; 
in mature trees much slower. When cut in the forest, it is usually 
succeeded by oaks and chestnut. Old trees are apt to be hollow 
at the butt, and frequently in the upper part of the stem, from 
the entrance of water where the brittle limbs have been broken off. 



CLAMMY LOCUST. 65 

A borer, Oylleiie robinise, Forster, destroys the valne of large 
trees or kills them entirely, and bark beetles often kill the young 
plants. The timber is also attacked by the larvse of Xylesthia 
clemensella, Chamb. 

The leaves consist of from 7 to 19 thin ovate leaflets. The 
white flowers appear in April in large drooping clusters, and the 
bright red-brown fruit is a stout pod 3 to 4 inches long. The 
minute naked winter-buds are inconspicuous. The locust has 
numerous superficial lateral roots. 

The wood is heavy, hard, cloi&e-grained, and very durable in 
contact with the soil ; brown or light green in color ; the very thin 
sapwood, of 2 to 3 layers of annual growth, pale yellow. It is 
extensively used in ship building and for treenails, construction, 
posts, and other purposes where durability in contact with the 
ground is desired. It is excellent fuel, and is altogether one of 
the most valuable timbers of the American forest. The bark of 
the root is tonic, purgative, and emetic. 

Large quantities of locust have been cut in Jackson, Macon, 
Swain, and Rutherford bounties. 

Robinia viscosa, Ventenat. 
(clammy locust.) 

A small tree, with slender spreading branches and smooth dark 
brown bark, reaching a height of 40 feet and a diameter of 12 
inches. 

It occurs in the high mountains of the Carolinas, and has be- 
come extensively naturalized east of the Mississippi. In this 
State it is found on Buzzard ridge in Macon county, growing as 
a shrub only a few feet high. It has not been seen growing wild 
in any other locality since the time of Michaux. 

The twigs and leaf-stalks are covered with a sticky substance. 
The rose-colored flowers are in short rather compact clusters and 
the fruit is a pod 2 to 3i inches in length. The minute winter- 
buds are covered np in the scars of the leaves of the previous 
season. 
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The wood is heavy, hard, close-grained, and brown in color; 
the thin sapwood light yellow. 

Cladraetis lutea. Koch. 
(yellow wood, virgilia. chittam.) 

A tree, with branching trunk, wide-spread pendulous branches, 
and smooth silvery gray or light brown bark, reaching a height of 
60 and a diameter of 4 feet. 

It occurs in central Kentucky, central Tennessee, on the moun- 
tains of eastern Tennessee and in North Carolina, and is one of 
the rarest and most local trees of eastern North America. It 
grows generally in rich soil, and reaches its best development near 
Nashville, Tenn. 

In this State, where it is found in Swain, Clay, Macon, and 
Cherokee counties, it has an average diameter of 18 inches and a 
height of about 40 feet. 

Large numbers of pods are borne about every second year, but 
they contain many abortive seeds. Seedlings are common near 
old trees, when cattle are excluded. Numerous sprouts come up 
around old trees and about live stumps. 

In Clay county a large part of the foliage of yellow wood is 
often destroyed in the early fall by the leaf miner insect. 

The leaves are composed of 7 to 11 broadly oval entire leaflets 
placed alternately along the leaf stalks. The white flowers are 
borne in long terminal drooping racemes. The fruit is a pod IJ 
to 4 inches in length. The lustrous brown downy winter-buds 
are in fours, superposed, and crowded together to form a cone. 
The superficial lateral roots are long and very tough. 

The wood is heavy, very hard, strong and close-grained ; bright 
clear yellow in color; the thin sapwood almost white. It takes 
a good polish, is used for fuel and gunstocks, and yields a clear 
yellow dye. 

Gleditschia triacanthos, Linnteus. 

(hONKV LOCUST.) 

A large tree, with slender spreading branches and dark rough 
deeply fissured bark,reaching a height of 140 and a diameter of 6 feet. 
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It occurs from Pennsylvania westward to eastern Nebraska, 
Kansas, and Indian Territory, southward to northern Alabama, 
Mississippi, and Texas, reaching its best development in southern 
Indiana and Illinois. It has been naturalized east of the Alle- 
ghany mountains, growing in moist fertile soil, or less commonly 
on dry gravelly hills. 

The honey locust is scarcely known as a forest tree in North 
Corolina. Specimens of it, however, are found commonly on farms 
and along fences in the Piedn.ont plateau, and sparingly in the 
other sections. 

It bears some seed every year and a large amount every third 
year. Seedlings, which are frequently found on dry ground under 
old trees, grow very rapidly. Sprouts are common about young 
specimens and appear quickly around the stumps of felled trees. 

The leaves consist of numerous small, oblong, rf»motely toothed 
leaflets, and are sometimes doubly pinnate. The inconspicuous 
greenish flowers are in small spikes, and the fruit is a dark brown 
pod, often 10 to 18 inches in length. The minute winter-buds 
occur three or tour together, ^'^ery sharp and rigid three-forked 
or simple spines, 3 to 4 inches long, and bright chestnut-brown in 
color, are very plentiful on some individuals and nearly or quite 
wanting in others. The honey locust Iihs long superficial roots. 

The wood is hard, strong, coarse-grained, and very durable in 
contact with the ground ; red or bright red brown in color; the 
sapwood, of 10 to 12 layers of annual growth, thin and pale. It 
is largely uf-ed for fencing, for the hubs of wheels, and somewhat 
in construction. 

Cercis canadensie, Linnwus. 

(rEDBUD. JUDAS TREE.) 

A small tree, with a short trunk, bright red-brown furrowed 
bark, and smooth light brown or gray branches, reaching a height 
of 50 feet and a diameter of 12 inches. 

It is found from New Jersey to Florida, Alabama and Missis- 
sippi, Indian Territory, Louisiana and Texas, growing on the bor- 
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ders of swamps and in rich bottom lauds; and it reaches its best 
development in sonthern Arkansas, Indian Territory, and eastern 
Texas. 

In North Carolina, where it attains a height of 15 to 25 feet, 
it occurs in the coastal plain and Piedmont plateau regions. 

The dark green glossy leaves are broadly ovate, pointed at the 
apex, and truncate or heart-shaped at the base. The conspicuous 
bright purplish-red flowers are in clusters along the branches, and 
appear before or with the leaves in early spring. The/ruit is an 
oblong compressed many-seeded pod, from 2i to 3i inches long. 
The winter-buds are blunt and chestnut-brown in color. 

The wood is rather coarse-grained, heavy, hard, and not very 
strong. Its color is a rich dark brown, tinged with red ; the thin 
sapwood lighter. 

Prunus pennsylvanica. Linn»u8. 

(wild red cherry, fire cherry, bird cherry. 

peruvian.) 

A small tree, with slender branches, a narrow head and smooth 
reddish-brown, or in old trees, dark red-brown scaly bark. It 
reaches a height of 30 to 40 feet and a diameter of 12 to IS 
inches ; but at its northern and western limits it is a low shrub. 

It occurs from Newfoundland to British Columbia, south 
through the northern states to Pennsylvania, Michigan, Illinois, 
and Iowa, on the •eastern slopes of the Rocky mountains in Col- 
orado, and alons: the Alleghanv mountains of North Carolina and 
Tennessee; and reaches its best development on moist, rather rich 
soil, in the Bier Smokv mountains of Tennessee. It often takes 
possession of groiind which has been cleared by tire. 

In North Carolina it is confined to damp situations on the slopes 
of high mountains, above an elevation of 3,500 feet. (Fig 8, p. 59) 

It bears seed in great abundance, and usuallv everv vear. After 
spruce or Carolina balsam, or sometimes beech and maple forests, 
have been burned, a growth of fire cherry often springs up, but 
it is apt to be replaced by the original growth in about torty 
years, which is the average length of life for this tree. 

The oblong, sharply pointed leaves are finely toothed, shining 
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greeo and amooth on both sidas. The white flowers appear late 
in the spring in numerous clusters, and the fruit is small, round 
and bright red. 

The light, soft, close-grained compact wdod is light brown in 
color; the sapwood a clear yellow. 

PrunuB serotina, Ehrhardt. 
(wild black oheeey.) 

A tree of the first commercial importance, with small horizontal 
branches and dark red-brown scaly bark, reaching a height of 100 
feet and a diameter of 5 feet. (Plate V.) 

It occurs from Nova Scotia to Tampa Bay in Florida, and west- 
ward to the Missouri river in Dakota, eastern Nebraska and Kan- 
sas, Indian Territory and Texas, and is found alec in southern New 
Mexico and Arizona, and in parts of Mexico, Central and South 
America. It reaches its best devolopment on the high slopes of 
the Alleghany mountains. It was once common in all the Appa- 
lachian region, growing with the white oak, the white ash, the 
green ash, the sugar maple, the yellow buckeye, the hickories and 
the black birch. 
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In this State, where it attains an average height of 60 to 80 and 
a diameter of 2 to 3 feet, it occurs through all parts of the State, 
but is less common in the coastal plain, where the soil and climate 
are not so favorable to its growth. It reaches its best dimensions 
on the rich cool slopes of the mountains. (Fig. 8.) 
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Forest trees bear fruit abundantly about every third or fourth 
year; trees growing in the open more frequently. Seedlings are 
common in moist, rather open situations. In the higher moun- 
tains, where only it grows large enough to be of economic impor- 
tance, trees over three feet in diameter are apt to be hollow or red- 
hearted. Old trees are often shaky. After lumbering, the black 
cherry is frequently followed by birch, ash, spruce, and maple. 

Clisiocampa americana. Stretch, the tent caterpillar, destroys 
the young trees by denuding them of their foliage. 

The leaves are oblong, smooth, taper-pointed, and finely-serrate 
with short incurved te^th. The flowers appear in late spring in 
long, slender, drooping racemes; and the fruit is bitter, nearly 
black when ripe, and from J to i inch in diameter. The blunt 
oi pointed winter-buds are bright chestnut-brown. 

The wood is light, strong, rather hard, with a close straight 
grain ; light brown or red in color ; the thin sapwood, of 10 or 12 
layers of annual growth, yellow. It takes a beautiful polish, and 
no other North American wood is more suitable for cabinet-mak- 
ing and fine interior finish. The largest and best trees in all parts 
of the country have already been cut. The bark yields tonics and 
sedatives. 

There are only a few bodies of fine trees still standing in west- 
-ern North Carolina. They are situated principally in Mitchell, 
Yancey, Swain and Macon counties. 

Ainelanchier canadensis, Medicus 
(service tree, shad bush, wild currant.) 

A small tree, with a tall trunk, sm^ll spreading branches, and 
pale red-brown scaly bark, reaching a height of 50 feet and a 
diameter of 18 inches. 

It occurs from Newfoundland along the shores of the Great 
Lakes, southward to northern Florida, and westward to Minnesota, 
eastern Nebraska, eastern Kansas, Louisiana, and southern Arkan- 
sas; reaching its best development in the mountains of North 
Carolina and Tennessee. 

In the coastal plain region of North (Carolina it is hardly more 
than a shrub, and is known as wild currant. It reaches its largest 
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size on the shaded slopes of the mountains, where it is called 
service tree. 

About every third year this tree bears fruit in large quantities; 
during intermediate years, sparingly or not at all. Seedlings are 
common in moist and shady woods. 

The leaves are small, finely toothed, acute at the apex and 
rounded or heart-shaped at the base. The white flowers appear 
in drooping racemes in early spring. The sweet edible rounded 
fruit is dark purple when ripe, and from J to i inch in diameter. 
The pale chestnut-brown pointed winter-buds, i inch long, are 
covered with slightly hairy scales. The service tree has numerous 
superficial lateral roots. 

The wood is heavy, exceedingly hard, strong and close-grained ; 
dark brown in color ; the thick sapwood, of 40 to 50 layers of 
annual growth, lighter. It takes a good polish, and is occasionally 
used for the handles of tools. 

In North Carolina the wood has few uses ; large numbers of 
trees, however, are cut every year for the fruit. 

Liquidambar styraciflua, Linneeus. 

(SWKETGUM. RED GUM.) 

A large tree, with straight cylindrical trunk, dark deeply fur- 
rowed bark, and branches often winged with corky ridges. It 
reaches a height of 140 and a diameter of 5 to 6 feet. 

It occurs from Connecticut to Missouri, south to Central 
Florida and westward, through Arkansas and Indian Territory,' 
to Texas, reaching its best development in the bottom lands of the 
. Mississippi basin. It is common in low wet situations. . 

In this State, where it attains an average height of about 60 
and an average diameter of 2 to 3 feet, it is common in moist situ- 
ations from the coast to the mountains. (Fig. 9, p. 62.) West of 
the Blue Ridge it is sometimes found south of the French Broad 
river. It is in the coastal plain that it attains its largest dimen- 
sions, growing frequently in deep swamps with the black gum and 
cypress, to a diameter of 5 or 6 feet and height of one hundred 
feet. 
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frequent in damp pine woods, wliere, however, tliey seldom develop 
into Inrge. trees. Afier sweet gum lias been cnt a thick growth 
of the same speciei* usually springs up together with yellow pop- 
lar, white oak and maple. The largest specimens are frc(]iiently 
hollow at the butt. This tree sprouts freely from the stump. 

The smooth shining leaves are deeply 5 to 7-cleft with sharp 
pointed finely toothed divisions. The inconspicuous flowers occur 
in early spring. The fruit is a long stalked, globular, dry, rough 
head, hanging on the tree through the winter. The acute ovate 
winter-buds are dark brown in color. 

The sweet gum has a very large and long tap-root, as well as 
long snjierlicial roots. 

The wood is heavy, hard, not strong, rather tough, close-grained, 
and liable to warp and shrink; bright brown in color; the sap- 
wood nearly white- It takes a good polish and is need for floor- 
ing, chipboards, cabinet work, veneering, barrels, and street 
paving. The balsamic exudation ie sometimes employed in cases 
of catarrh and a^ an ointment. 

Only an iueon^iderable quantity has been sawed in the State. 
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bnt it is now being largely used for the manufacture of crates 
baskets, veneering, barrels, etc. 

Comus florida, LiDnwus. 
(dogwood, flowering dogwood, boxwood.) 

A small tree, with flattened spreading top and rough blackish 
bark, reaching a height of 40 feet and a diameter of 18 inches. 

It is common in rich woods from southern New England west to 
southern Ontario, and south to Florida and eastern Texas. 

In this State, where it reaches an average height of 12 to 20 
feet, it occurs throughout. In the coastal plain it forms a lower 
Btory under the long-leaf pine. In the Piedmont plateau and 
mountain region it grows under oaks, hickories and yellow poplar. 

Dogwood generally bears fruit abundantly every year, and 
young seedlings are common in open woods, and in mixed coppice 
woods on moist soil. When once started it bears a deep shade. 
The acute ovate leaves are opposite and often somewhat clustered 
toward the ends of the branchlets. The flowers occur in a head 
surrounded by 4 white bracts, which make the cluster appear like 
a single large flower, and the bright red oval fruit grows in 
bunches. The awl-shaped leaf-buds, as well as the twigs, are pur- 
plish and covered with a whitish bloom. The rounded flattened 
grayish-brown flower-buds replace " the terminal buds on the 
fertile branches. The dogwood has numerous long lateral roots. 

The wood is hard, heavy, strong, close-grained, and tough ; brown 
in color ; the sapwood lighter. It takes a beautiful polish, and is 
extensively used for turnery, wood engraving, the bearings of 
machinery, the hubs of wheels, barrel hoops, shuttles, spindles, 
etc. ^he bark yields a tonic. 

Large quantities have been cut in the eastern and central sec- 
tions of the State, along the railroads, and manufactured into 
spindle, shuttle, and shoe-last blocks, but the supply has by no 
means been exhausted. 

Nyssa sylvatica, Marshall. 
(black gum. sour gum.) 

A large tree, with horizontal branches and short spur-like lateral 
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branchlets, reaching a lieight of 100 and a diameter of a feet. 
The bark is deeply cnf, ligtit brown, often tinged with red, or, as 
in Bome large ti|>ecinieiis in the coastal plain region of this State, 
Boalj or nearlv sniooth, dark brown or bluek. 

It oceiirii from Maine and Vermont to central Michigan, and 
eonthward to Tampa bay, Florida, and the Brazos river. Texaa. 

In North Carolina, wliere it has an average height of 50 to 60 
feet and an average diameter of about '2 feet, it occurs in the 
Bwamp^ and wet lands of the coastal plain and Piedmont plateaa, 
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and in the inoiiiitains up to an elevation of 3,000 feet, along dry 
ridges with red and white oaks and chestnnt. In the eastern 
sections, with the sweet giini and water ash, it forms a lars!;e part 
of the growth of the deeper swamps, and tliere reaches its largest 
Bize within the State. {Fig. lO.) 

It produces seed plentifully once in two or three years, and 
young seedlings appear in moist open woods and on cypress lands 
after iunihering. Large trees are apt to be liollow at the butt and 
frequently througli the whole atein. The black gnm sprouts 
readily from the stump. 

The rather thick shining leaves are oblong, pointed and 
usually entire. The greenish flowers, which appear after the 
leaves in spring, are ineonspieuous, and the bhiish-hlaek oval 
fruit is alxiut j-ineli long. The dark brown conical buds are 
slightly thicker than the smooth flexible twigs. The black gum 
has deeply seated lateral and numerous superflcial roots. 
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The wood is heavy, strong, soft, very tough, and hard to split 
and work, inclined to check, and not durable in contact with the 
soil ; light yellow or nearly white in color ; the thick sapwood 
lighter, often hardly distinguishable. It is used for the hubs of 
wheels, rollers in glass factories, ox yokes, and piles. 

Very little has been cut in this State for lumber. In the last 
few years, however, it has been coming into use as a cheap mate- 
rial for boxes and trucking barrels. 

Nyssa aquatica, Marshall. 

(TUPELO GUM.) 

A large tree, with dark brown, deeply furrowed,or, in old speci- 
mens, scaly, smoothish bark, reaching a height of 100 and a 
diameter of 4 feet. 

It occurs from southern Virginia to Georgia, through the Gulf 
states to Texas, and through Arkansas and southern Missouri to 
Illinois; reaching its best development in the cypress swamps of 
western Louisiana and southeastern Texas. 

In this State it is confined to the deep swamps of the coastal 
plain, where it grows with cypress, water ash and black gum, 
attaining a height of 80 and a diameter of 4 feet above the 
trumpet-shaped base. (Fig. 10, p. 64.) 

Seed years are frequent. Young trees are common along moist> 
deep swamps, in open woods, and in spots where the cypress has 
been removed. The large swollen butt, 8 to 15 feet in diameter, 
is usually hollow, and there is frequently also a hollow in the top 
of the stem, where a branch has been broken off. The middle of 
the trunk is nearly always sound. 

The leaves are larger than in the preceding species, dark green 
and smooth above and somewhat downy below. The yellowish- 
green flowers appear in March and April. The oblong fruit ia 
dark purple and an inch or more in length. The smooth light 
brown terminal buds are nearly round, the lateral buds minute. 
The twigs are slightly angular, light brown and smooth, and much 
thicker than those of the black gum. There are numerous lateral 
and superficial roots. 

5 
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The wood is light, soft, not strong, close-grained, compact, 
unwedgeable, and light brown or nearly white in color. It is used 
for turning, woodenware, broomhandles, and wooden shoes. The 
roots are sometimes used as a substitute for cork for net floats. 
The wood has onlv a few local uses in North Carolina. 

Oxydendron arboreum, De Candolle. 

(SOURWOOD. SORREL TREK.) 

A small tree, with pendulous branches and deeply furrowed 
gray-brown bark, reaching a height of 60 feet and a diameter of 20 
inches. 

It grows usually in rather dry soil, and occurs from western 
Pennsylvania along the Alleghany mountains to western Florida 
and Mobile bay, westward to middle Tennessee, and through the 
northern portions of the Gulf states to western Louisiana. It 
attains its best development in eastern Tennessee. 

In North Carolina, where it reaches a height of 50 to 60 feet 
and a diameter of 12 to .15 inches, it is rare (and usually a shrub) 
in the coastal plain, not uncommon in the Piedmont plateau, and 
most abundant in the lower parts of the mountains. It reaches 
its largest size on the eastern slopes of the Blue Ridge. 

The sourwood bears seed prolifically and for the most part 
every year. Young seedlings are usually very abundant, espe- 
cially in rather dry woods which have been thinned. Sprouts 
grow readily from the stump, but do not attain a very large size. 
Trees over 10 inches in diameter are usually hollow. 

The small rounded fruit is in large loose clusters. The oblong 
pointed leaves are acid, whence the name. The flowers and fruit 
occur in loose drooping panicles, 7 to 8 inches long. The red win- 
ter-buds are very small, and the flexible twigs are mahogany-red 
in color. The sourwood has numerous lateral roots. This tree 
is especially prized on account of the delicious transparent honey 
made from the flowers. 

The wood is heavy, hard, very close-grained, compact, brown 
in color ; the sapwood somewhat lighter. It takes a beautiful 
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polish, and is used for the handles of tools, bearings of machin- 
erv, etc. 

Kalmia latifolia. Linnseus. 

(laurel, ivy. wicky.) 

A small evergreen tree, with short crooked branches, and dark 
reddish-brown furrowed bark, the narrow ridges separating into 
long scales. It reaches a height of 40 feet and a diameter of 20 
inches. 

It occurs in rich woodlands from New Brunswick and Lake 
Erie to western P^lorida, and through the Gulf states to western 
Louisiana and the valley of the Red river, Arkansas ; reaching its 
best development in the southern Alleghanv mountains, where it 
often forms dense impenetrable thickets. 

In this State, where it grows to an average height of 10 to 15 
feet, it is most abundant in the mountains, but occurs in the Pied- 
mont plateau, and extends into the coastal plain region. 

The laurel bears seed every year, and for the most part in 
abundance. Young seedlings, in all stages of growth, are com- 
mon in moist open places in the mountain region, and above 3^000 
feet on rather dry soil. The fires which are frequent on these dry 
ridges are very destructive to both young and old plants, but the 
laurel sprouts so freely from the stump that it often takes exclu- 
sive possession of areas subject to repeated fires. 

The evergreen leaves are thick, smooth, entire, acute at the 
apex and contracted at the base. The white or pink flowers are 
produced in conspicuous clusters at the ends of the branches, and 
the rounded fruit set with sticky hairs is ripe in September. The 
winter-buds are small, oblong, and greenish. The roots cotisistof 
many large knots and burls, from which strong lateral roots 
diverge. 

The wood is heavy, hard, strong, brittle, close-grained, and com- 
pact, brown in color ; the sapwood somewhat lighter, and the 
broad medullary rays darker. It takes a good polish, and is used 
for the handles of tools, in turnery, and for fuel. The leaves, 
from which an ointment is made, are supposed to be poisonous to 
cattle. The root-burls, sometimes called ivy grubs, are used in 
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turnery. Large quantities are taken out at Cranberry, Elk Park, 
and many other places in the mountain counties. 

Rhododendron maximum, LinoaBus. 
(rhododendron, laurel.) 

A small tree, with spreading top and grayisli-brown scal}^ bark, 
reaching a height of 40 feet and a diameter rarely exceeding 
twelve inches; or more frequently a tall straggling shrub. 

It occurs from Nova Scotia and Lake Erie south through New 
England, New York, and ahmg the Alleghanies to northern 
Georgia; reaching its best development on the steep rocky banks 
of streams in the southern Allet^hanv mountains. It is never 
found on limestone soils. 

In North Carolina, where it grows to an average height of S to 
12 feet, it is very common in the mountains, often forming 
impenetrable thickets, and occurs in ravines in the Piedmont 
counties as far east as Surry and Gaston. 

Rhododendron usually produces seed every year, and young 
seedlings are common in moist open spots. Numerous sprouts 
appear Around old trunks and around the stumps after cutting. 
Several stems generally grow from the same burly roots. 

The thick leathery evergreen leaves are acute at the apex and 
narrowed toward the base. The flowers are pale rose-color or 
white, dotted with yellowish-green spots, and are produced in 
large compact clusters at the ends of the branchlets. The dark 
red-brown fruit is a dry capsule, half an inch long, and encloses 
many seeds. The buds are large, scaly and conical. 

The wood is heavy, hard, strong, brittle, close-grained, com- 
pact, light clear brown in color; the sapwood lighter. It is 
occasionally employed in turnery, for tool handles, etc. A decoc- 
tion of the leaves is used for rheumatism, sciatica, etc. 

DioBpyros virginiana. Linnteus. 
(persimmon.) 

A small tree, with slender branches forming a rounded top and 
rough, dark brown, gray or black bark, reaching a height of 115 
and a diameter of 2 feet. 
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It occurs commonly in old fields from eouthern Connecticut to 
eonthern Ohio and sontheastern Iowa, south to Bay Biecayne, 
Florida, southern Alabama and Mississippi, and west to southern 
Missouri, Arkansas, eastern Kansas and Indian Territory, and 
the valley of the Colorado river, Texas ; and reaches its best 
development in the lower Ohio basin. 

In this State, wliere it reaches an average height of 30 to 40 
feet and an average diameter of IS to iiO inches, it is found 
throughont, except in Aslie, Watauga, Mitchell, and Yancey 
counties and in the higher mountains. (Fig. 11.) 
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Fertile trees bear fruit in abiindanee annually or every second 
year. Seedlings are eounnon near the old trees in damp soil, and 
in old fields when protected from fire. Voiing plants are short- 
lived in deep shade. 

The rather thiek smooth shining leaves are oval, dark green 
above, pale and often downy below. The yellowish flowers are 
sniall and inconspicuous, the male and female usually produced 
on separate trees. The edible fruit is rounded, about one inch in 
diameter, and orange-red wlien ripe. Tlie winter-buds are small, 
egg-shaped and pointed. The persimmon has thick fleshy black 
stoloniferoua roots; it has a taproot as well as numerous long 
lateral roots. 

The wood is heavy, hard, strong, very close-grained, compact ; 
the heartwood, seen only in very old specimens, dark brown to 
nearly black in color ; the thick sapwood lighter brown with dark 
spots. It takes a good polish, and is used for shoe-lasts, plane 



70 TIMBER TRBE8 OF NORTH CAROLINA. 

Stocks, shuttles, large screws, mallets and the shafts of wagons. A 
decoction for diarrhoea, hemorrhage, etc., is made from the fruit, 
from which persimmon beer is also produced. 

Large quantities have been cut in North Carolina near the rail- 
roads. 

Mohrodendron c^olinum, Britten.* 

(snowdrop tree, silverbell tree.) 

A tree of medium or small size, with reddish-brown, broadly 
ridged bark, and bright biown smooth branches striped with pale 
shallow longitudinal fissures, sometimes reaching a height of 1)0 
and a diameter of 3 feet. 

It occurs commonly in rich soil along streams from the moun- 
tains of West Virginia to southern Illinois, southward to middle 
Florida, central Alabama and Mississippi, and through Arkansas 
to western Louisiana and eastern Texas; reaching its best devel- 
opment in the southern Alleghany mountains. 

In this State, where it reaches an average height of 15 tp 25 
feet, it is found in the Piedmont plateau as far east as Surry and 
Mecklenburg, and thence westward it is not uncommon, especially 
along the upper portions of the water courses. 

The silverbell tree produces seed every two or three years 
and young plants are common in damp shady woods. Specimens 
over one foot in diameter are apt to be hollow. 

The thin leaves are finely serrate, light green above, pale, 
and slightly downy below. The flowers, which appear with 
the leaves in spring, are white, bell-shaped, and are borne by 
slender drooping stems. The large dry fruit, about li inches 
long, has four wings and contains a bony nut. The hairy winter- 
buds are small, obtuse, and dark red or light brown. 

The wood is light, soft, close-grained, compact, light brown 
in color; the sapwood lighter. It has no uses in North Carolina. 

• 

Praxinus americana, LinniLms. 

(WHITE ASH.) 

A large tree of the first commercial value, with stout, apriglit 

*Halesla tetraptera, LiDneeus. 
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or spreading branches and grayieh furrowed bark, reaching a 
height of 120 and a diameter of 6 feet. {Plate VI.) 

It grows in low, rather moist soil, from Nova Scotia to northern 
Minnesota, southward to northern Florida, central Alabama and 
Miesissippi, and west to eastern Nebraska, Kansas, Indian Terri- 
tory, and eastern Texas ; reaching its best development in the 
^basin of the Ohio river. 

In North Carolina, where it grows to an average height of 
50 to 80 and a diameter of 2 to 3 feet, it occurs throughout the 
Stale. {Fig. 12.) 




The white aah produces seed abundantly about every 3 or 
4 years, thongh individnnl trees along etreams, or wlien isolated, 
bear more frequently. The young seedlings, which are not coin- 
inon, stand shade well, aiul are usually found in moist sitiiatiouB, 
often at a considerable distance from the parent tree.- Large 
trees are usually sound, hut somstimes have large heart-cracks. 
In the mountains a inixeJ growth of oaks, lin, and buckeye 
replace the white ash after lumbering. The timber is attacked 
while Btill standing, especially when growing in swamps, by 
Fatua denudata, Harris, the ash sesia. 

The leaves are composed of 5 to 9, usually 7, stalked leaflets. 
The inconspicuous flowers appear before the leaves in spring, the 
male and female on separate trees, and the narrow-winged fruit 
is I J to 2 inches h)ng. The rust-colored winter-buds are covered 
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with short hairs. The ash has numerous deep-seated lateral 
roots. 

The wood is heavy, hard, strong, coarse-grained, tough, becom- 
ing brittle with age; the heartwood brown ; the sapwood nearly 
white. It is extensively used for agricultural implements, wagon- 
making, handles, oars, cabinet and interior work, and by ship- 
wrights, turners, and coopers. 

Large quantities have been sawed in the mountains of this 
State, chiefly for lumber and furniture. Asheville, Dillsboro, and 
Elk Park are important centres for the manufacture of ash lum- 
ber. In 1892 about 8,000,000 feet was sawed in the mountain 
counties and shipped mainly to Cincinnati and Philadelphia. 
About as much more was manufactured during the same year in 
other parts of the State. A large amount of white ash is still 
standing in the mountain region and in some of the river 
flwamps of the eastern counties. 

FraxinuB pennsyvanica, Marshall. 
(red ash. ash.) 

• 

A tree of medium size, with stout, upright branches and 
slightly furrowed dark gray or deep |brown bark, reaching a 
height of 60 feet and a diameter of 20 inches. 

It occurs in rich moist ground from New Brunswick to south- 
ern Ontario and northern Minnesota, and southward to northern 
Florida and central Alabama; attaining its best development in 
the northern Atlantic states. It is rare west of the Alleghany 
mountains. 

In this State, where it grows to a height of 50 to 60 feet, it is 
confined to the Piedmont plateau. 

The red ash produces seed about as often as the white ash, 
but seedlings are less common and confined principally to the 
neighborhood of water courses. Numerous sprouts spring up 
after cutting, but do not develop into large trees. Birch, white 
oak and red maple usually form the growth after lumbering. 

The leaflets are 7 to 9 in number, obscurely toothed, narrowed 
at the apex into long, slender points, lustrous on the upper sur- 
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face, and downy beneath ; the leafstalks also covered with a silky 
down. The male and female flowers appear on separate trees 
late in spring, and the narrow-winged fruit is like that of the 
white ash, except that the end of the wing is usually more 
rounded. The dark, russet-brown rounded winter-bud is downy. 
The red ash has numerous lateral and superficial roots. 

The wood in heavy, hard, strong, brittle, close-grained and com- 
pact, rich brown in color ; the sapwood light brown streaked with 
yellow. It is used for paper pulp and for the same purposes as 
that of the white ash, to which it is inferior. 

Praxinus penriBylvanica var. lanceolata, S.irgent. 

(green ash. ash.) 

A tree of medium size, with slender, spreading, branches and 
gray or dark brown bark, rarely exceeding 60 feet in height and 
24 inches in diameter. 

It occurs in low, rather moist soil, from Vermont to northern 
Florida, westward th the valley of the Saskatchewan river and 
the llocky mountains of Montana, th<^ Wasatch mountains of 
Utah and the eastern and northern ranges of Arizona. It is most 
abundant in the Mississippi basin. 

It is not a common tree in North Carolina, and is confined to 
the upper part of the coastal plain and to the Piedmont plateau, 
where it reaches a height of 60 and a diameter of 2 feet. 

The leaflets are sTuooth and bright green on both sides, and 
narrower, shorter, and often more sharply toothed than those of 
the red ash. In the West the species and variety are connected 
by many intermediate forms. East of the Mississippi river the 
trees are quite distinct. 

The wood is heavy, hard, strong, brittle, rather coarse-grained ; 
brown in color; the thick sapwood lighter. It is inferior in 
quality to the wood of the white ash, but in this State is not dis- 
tinguished from it commercially. 

FraxinuB caroliniana, Miller. 
(water ash.) . 

A small tree, with slender branches which form a narrow top, 
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and light gray furrowed bark, reaching a height of 40 feet and a 
diameter of 12 inches. 

It occurs in deep river swamps from southeastern Virginia near 
the coast to Florida, westward through the Gulf states to the 
valley of the Sabine river, Texas, and southwestern Arkansas. It 
is also found in Cuba. 

In North Carolina, where it reaches an average height of 30 to 
40 feet, it is confined to the deep swamps of the coastal plain 
region. (Fig. 12, p. 71.) 

It bears seed abundantly every year or two. Trees in deep 
swamps have swollen butts which are usually hollow, but as a 
general rule the upper part of the stem is sound. 

The leaves nrc composed of from 5 to 7 lanre, long-stalked leaf- 
lets. The male and female flowers appear in February and 
March upon separate trees. In the fruit the wings extend to the 
bottom of the seed, and are sometimes three in number. The 
winter-buds are chestnut-brown in color. The water ash has 
numerous deeply seated lateral roots. 

The wood is light, soft, not strong, brittle, close grained, and 
compact ; the heartwood nearly white, sometimes tinged with yel- 
low ; the sapwood lighter. It is of less value than that of many 
of ihe other ashes. 

In the eastern section of North Carolina it is largely manufac- 
tured into lumber. The best logs are usually sawed into furni- 
ture squares. 

Persea borbonia, Sp»engtl. 

(red bay. sweet bay.) 

An evergreen tree, with dark brown-green branches and deeply 
furrowed reddish bark, reaching a height of 70 and a diameter of 
3 feet. 

It occurs in low rich soil from southern Delaware south to Bay 
Biscayne and Cape Romano, Florida, and through the Gulf states 
to southern Arkansas and the valley of the Brazos river, Texas, 
near the coast. 
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In this State it is a small tree or shrub, and occurs in the coastal 
plain region. Old trees over 8 inches in diameter are frequently 
hollow. 

The oblong entire evergreen leaves are 2 to 3 inches long and, 
like the twigs, have an aromatic odor when bruised. The flowers 
are small and in close panicles, and the fruit is an ovate l-seeded 
deep blue drupe. The small dark brown winter-buds and dark 
twigs are downy. The red bay has a lateral root system. 

The wood is heavy, hard, very strong, brittle, very close-grained, 
and compact; bright red in color; the sapw^ood much lighter. It 
takes a beautiful polish, and was formerly somewhat used in ship- 
building, interior finish and cabinet work. 

Sassafras saseaiiras, Karsten. 
(sassafras.) 

A large tree, with green or yellowish-green branchlets and fur- 
rowed gray bark. It sometimes reaches a height of 90 and a diam- 
eter of 7 feet, but is reduced to a shrub at its northern limit. 

It occurs from eastern Massachusetts and southwestern Ver- 
mont, west through southern Ontario and central Michigan, to 
southeastern Iowa, eastern Kansas, and Indian Territory, and 
south to middle Florida and the valley of the Brazos river, Texas; 
reaching its best development in southwestern Arkansas and 
Indian Territory. 

In this State, wliere it rarely exceeds 40 to 50 feet in height, it 
is most common in the coastal plain and Piedmont plateau regions, 
and rare on the higher slopes of the mountains. 

Seed is produced at frequent intervals, and young seedlings are 
comiiion in old fields when protected from fire. Sprouts spring 
readily from the stumps of young trees and from the spreading 
roots, and in many cases become large trees. 

The leaves are very variable, being ovate and entire, or 2 to 
3-lobed. The greenish-yellow clustered flowers appear in early 
spring, the sterile and fertile on separate trees, and the oval fruit 
is blue in color, with a. thick reddish stem. The egg-shaped win- 
ter-buds are large. 
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The wood ie light, soft, weak, brittle and coarse-grained, very 
durable in contact with the soil, and apt to check in drying. It 
is slightly aromatic. The heartwood is dull orange-brown in color; 
the thin sapwood light yellow. It is used in boat bnilding, fenc- 
ing, cooperage, and for ox yokes. An aromatic stimulant is 
derived from the bark of the ruot. 

Ulmiie americana, Linnaeus. 

(AMERICAN EI.M.) 

A large tree, with short spreading or long pendulous branchtw 
and scaly dark brown trunk, reaching a height of 120 and a diam- 
eter of 11 feet. 

It occurs in rich moist soil from southern Newf.-uudland to 
the northern shores of Lake Superior and the eastern slope of tbe 
Rocky mountains, south to Florida, and west to Dakota, central 
Nebraska, Indian Territory, and Texas; reaching its best develop- 
ment in the northeastern United States. 

In this State, where it reaches an average height of 60 to 70 and 
diameter of 4 to 5 feet, it occurs abundantly in most of the ewanipe 
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of the coastal plain and extends westward as far as Guilford 
and Mecklenburg counties. {Fig. 13.) It is smaller and much 
less common toward its western limit. 
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Seed is borne generally every year in abundance, and young 
plants are common in damp open places. The American elm does, 
not sprout readily from the stump. 

A larva of a longicorn beetle, Saperda tridentata, Oliver, loosens 
the inner bark and channels the surface of the wood so as fre- 
quently to kiU the tree. The American elm also suffers severely 
from canker-worms, Paleacrita vernata. Peck, and Eugonia sub- 
signaria, Huebner, and the imported elm-leaf beetle, Galeruca 
scanthomelaena, Schrank, all of which feed upon and destroy the 
foliage. 

The leaves are usually smaller and less rough than those of the 
slippery elm. The small greenish-brown flowers are in numerous 
lateral clusters and appear early in spring. The flattened oval 
winged fruit is hairy on the margin, and ripens and falls before 
the leaves appear. The buds are smooth, rather small and 
acute. The American elm has long, well developed lateral 
roots. 

The wood is heavy, hard, strong, tough, rather coarse-grained,, 
compact, and diflicult to split ; the heartwood light brown ; the 
sapwood lighter. It is used for wheel stocks, saddle-trees, flooring,^ 
and cooperage, and is exported for boat and ship-building. 

In North Carolina the wood of this tree is not much used, and 
very little of it has ever been cut. 

UlmuB alata. Michaux. 
(winged elm. wahoo. cork elm. southern elm.) 

A small tree, with slender branches and close finely ridged 
light brown bark, reaching a height of 60 and a diameter of 2 
feet. 

It occurs on dry gravelly or often on moist soil from southern 
Virginia, through the middle districts to western Florida, south- 
ern Indiana and Illinois, south to the Gulf coast, and southwest 
through southern Missouri, Arkansas, and the eastern portion of' 
Indian Territory and Texas ; reaching its best development in 
southern Missouri and Arkansas. 
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Id tilie State, where it reaches an average lieigljt of 30 to 45 
feet, it grows along BWamps and streams, and is nowhere ancommon 
except on the inountains. (Fig. 14.) 




The winged elm bears seed Abundantly at intervals of 2 or 3 
years, and young plants arc frequent along streams or swamp 
land. 

Tlie leaves are smaller than those of the American elm and the 
brown twigs more slender. The small clustered flowers are on 
slender foot-stalks, and the oval winged frnit is deeply notched, 
and hairy on the margin. There are numerous long superGcia) 
lateral roots. 

The wood h heavy, luird, not strong, very close-grained, com- 
pact, nnwedgeable; brown in color; the sapwood lighter. It is 
used for hubs, blocks, and tool handles. 

UlmuB fVilva, Michaux. 

(SLII'I'ERY KI.M.) 

A tree, with deeply fnrrowed dark brown bark and dark gray- 
brown branches which form a broom-shaped crown, reaching a 
height of 13.5 and a diameter of 4 feet. 

It occurs in rich soil from the valley of the lower St. Lawrence 
river to northern Dakota, and sonth to northern Florida, central 
Alabama and Mississippi, and the valley of the San Antonio river, 
Texas. 

In this State, where it reaches an average height of 30 to 50 
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feet and a diameter of 12 to 18 inches, it is most plentiful in the 
Piedmont plateau, less so among the mountains, and is found 
occasionally in the coastal plain region. 

The slippery elm produces seed at rather irregular intervals of 
2 to 4 years, and for the most part not abundantly. Young seed- 
lings are rare except in damp, somewhat shaded places near the 
parent tree. 

The thick ovate oblong coarsely toothed leaves are very rough 
on the upper surface and downy beneath. The flowers occur in 
lateral clusters on short foot-stalks, and the flat-winged fruit is 
round, but not fringed. The rounded reddish-brown winter-buds 
are hairy. The slippery elm has numerous deeply seated lateral 
roots. 

The wood is heavy, harJ, strong, very close grained, compact, 
and durable in contact with the soil. The heartwood is dark 
brown or red ; the sapwocd lighter. It is used for wheel-stock, 
fencing, railroad ties, sills, and in shipbuilding. The muci- 
laginous inner bark is medicinal. 

MoruB rubra, Linnaeus. 
(red mulberry.) 

A tree, with dark brown, much-broken bark and smooth gray 
branches, reaching a height of 6.5 and a diameter of 7 feet. 

It is found generally in ricii soil from western Massachusetts 
and Long Island, N. Y., through southern Ontario, central 
Michigan, and the Black Hills of Dakota, eastern Nebraska and 
Kansas, south to southern Florida, and the valley of the Colorado 
river, Texas; reaching its best development in the basins of the 
lower Ohio and Mississippi rivers. 

In this State, where it grows to an average height of 30 to 50 
and an average diameter of 1 to 2 feet, it is found throughout, 
being most abundant on the Piedmont plateau and very rare in the 
mountain region. 
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The red mulberry bears large quantities of seed every year or 
every other year, and seedlings are found on moist soil through 
the forests of the Piedmont plateau region. Numerous sprouts 
come up after cutting. 

The broad, heart-shaped, pointed leaves are rough above and 
downy below. The flowers are inconspicuous, and the deep red 
or purple fruit is sweet and edible, with an agreeable, slightly 
acid taste. The winter-buds are large, reddish, smooth and 
conical. 

The wood is light, soft, not strong, rather tough, coarse-grained, 
compact, very durable in contact with the soil, light orange- 
yellow in color; the sapwood lighter. 

It takes a good polish, and is largely used for fencing, 
cooperage, snaths, and, at the South, for ship and boatbuilding. 
The leaves have been used for feeding silkworms, but are not well 
adapted for that purpose. 

Geltis occidentalism Linnaeus. 
(hackberry.) 

A large tree, with bark often much roughened by small ridges, 
and flexuous, smooth, brown branches. It reaches a height of 130 
and a diameter of 5 feet, or sometimes is reduced to a low shrub. 

It occurs in rich bottoms or on dry hillsides from the valley of 
the St. Lawrence river west to eastern Dakota, south through the 
Atlantic region to southern Florida, and to Texas; being most 
abundant and reaching its best development in the basin of the 
Mississippi river. 

In this State, where it reaches an average height of 50 to 70 
feet and a diameter of 18 to 20 inches, it is found throughout, 
except in the high mountain counties, as Ashe, Watauga, Mitchell, 
and Yancey, and attains its greatest size and abundance in the 
alluvial swamps of the coastal plain. 

It bears seed plentifully and as a rule every year. Seedlings 
are common near old trees and along river bottoms. 

The leaves are ovate, toothed, taper-pointed, and smooth at 
maturity. The greenish flowers are inconspicuous, and the 
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rounded, purplish-red fruit, from i to i inch in diameter, is sweet 
and edible. 

The wood is heavy, rather soft, not stronor, coarse-grained, com- 
pact, clear light yellow in color; the sapwood, lighter. It takes 
a good polish, and is largely used for fencing, and occasionally in 
the manufacture of cheap furniture. 

PlatanuB occiden talis, Linnwus. 
(sycamore, button wood.) 

A large tree, with deep hrown smooth bark, scaling off in thin, 
brittle plates, leaving the tree a mottled polished w-hite, or with 
bark uniform and rough. It reaches a height of 130 and a diam- 
eter of nearly 14 feet. 

It occurs in ricii ^moist soil, generally near streams, from south- 
ern Maine and the northern shores of Lakes Ontario and Erie 
west to eastern Nebraska and Kansas, south to northern Florida, 
central Alabama, Mississipj)!, and southern Texas; reaching its 
best development in the bottom lands of the Ohio and Mississippi 
rivers. It is a verv common tree. 

In this State, where it reaches a height of 90 and a diameter of 
5 or 6 feet, it occurs throughout, growing to its best size along the 
alluvial swamps of the Piedmont plateau. It is least abundant 
on the coastal plain. 

The sycamore bears fruit in abundance and usually every year, 
and seedlings are common along streams. Old trees are gener- 
ally hollow at .the butt. It sprouts very freely from the stump, 
and is easily propagated from cuttings. The growth is very 
rapid. 

The large broad leaves are angularly lobed and toothed, downy 
when young, and smooth at maturity. The male and female 
flowers occur \u separate small spherical heads with slender stems. 
The fruit is a globular head one inch in diameter, hanging on the 
tree through the winter. The short, broad, pyramidal buds are 
formed beneath the swollen" base of the leafstalks. The sycamore 
has numerous long running roots. 

The wood is heavy, hard, not strong, very close-grained, com- 
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pact, difficult to split and work; brown in color; the sapwood 
lighter. It decays rapidly in contact with the soil or on exposure, 
and warps and cracks badly in drying. It is used for ox yokes, 
butchers' blocks, for interior finish, and in the manufacture of fur- 
niture, and very largely for tobacco boxes. 

Juglans cinerea, Linnieus. 
(white walnut, iuttkknut.) 

A large tree, witli dark granite-gray furrowed bark and light 
gray smooth ish branches, reaching a height of 115 and a diameter 
of 3 feet. 

It occurs in rich woodlands, from southern New Brunswick, 
the valley of the St. Lawrence river and Ontario, to Dakota and 
Nebraska, soutJiward to Delaware, Missouri, and Arkansas, and 
along the Alleghany mountains to Georgia and x\labama ; reaching 
its best development in the basin of the Ohio river. 

In North Carolina it occurs through the mountains and spar- 
ingly through the upper part of the Piedniont plateau, but is 
nowhere connnoiL In certain cool, rich mountain vallevs it 
attains a height of 70 and a diameter of ;'» feet. (Fig. 15, p. St3.) 

The white walnut bears fruit abundantlv only everv 2 or 3 
years, and young seedlings are uncommon. V(»ung trees sprout 
freely from the stumi* ; old ones less readily. 

The leaflets are 11 to 17 in number on the sticky leafsteiu, 
rounded at the base, taper-pointed, sharply toothed, and downy 
on the l(>wer surface. Tlu* sterile tlowers are in large green cat- 
kins, the fertile Howers small and inconspicuous. The brown 
fruit is 2 to r* inches lontc, very stick v, and coii tains an edible 
nut. The naked winter-buds are light brown, blunt, and covered 
with soft down ; the terminal buds large and conspicuous, the 
lateral buds much smaller, two or three together above each leaf- 
scar. There are numerous strong superKcial lateral roots, while 
the taproot in specimens over 10 inches in diameter is poorly 
developed. 

The wood is light, soft, not strong, coarse-grained, compact, and 
easily worked: light brown in color; the sapwood, lighter. It 
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takes a beautiful polish, receives paint well, and is used for 
interior Unieh, cabinet work, panels of carriages, and occasionally 
for the lower framework of liuildings. The inner bark yields a 
yellow dye, and is employed as a mild cathartic. 



Jufflai 



I niffra, Linniei 



(klatk walnut.) 

A large tree, of the tirat commercial value, with a small oval 
crown and rough very dark brown bark, reaching a height of 150 
ami a diameter of li) feet or more. 

It ociiiirs from western Massachusetts to eastern Nebraska and 
Xaneus, and south to northern Florida, Alabama, Mississippi, and 
the valley of the San Antonio river in Texas: reaching its best 
development in the rich bottom lands of eontbwesterii Arkansas 
and Indian Territory, and on the western slopes of the southern 
Allciilnniy mountains. 




le BL,*CK WALXUT 




In this State, where it grows to an average height of 41) to 50 
feet, it is most abundant on the Piedmont plateau, but is found 
thronghoHt. (Fig. 15.) 

Forest trees bear seed abundantly only every 3 or 4 years, and 
young seedlings are not common except near mature trees in low 
fertile rather open lands or in fields and meadows which border 
streams. The growth is very rapid until a large size is reached, 
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especially when the soil is good and the light conditions favorable. 
Only small trees send up from the stump shoots, which attain a 
large size. 

The leafstalk is slightly downy but not sticky; the leatlets 15 
to 23 in number, smooth above and somewhat downy beneath. 
The fruit is round, greenish-yellow when ripe, about 2 inches in 
diameter, and contains a nut with an edible kernel. The larsre 
terminal buds are covered with a light brown tomentum and the 
lateral buds are above the leaf scars as in the preceding species. 
The black walnut has a well-developed taproot and numerous 
strong lateral roots. 

The wood is heavy, hard, strong, rather coarse-grained, liable to 
check, easily worked, and durable in contact with the soil ; rich 
dark brown in color ; the thin sapwood much lighter. It takes a 
beautiful polish, and is used for cabinet making, interior finish, 
gunstocks, and in boat and shipbuilding. The husk of the fruit 
yields a dye. 

The black walnut has been largely removed from the counties 
west of the Blue Ridge, where it reaches its largest size in this 
State. Considerable (juantities are still standing, however, in the 
Piedmont region, and in tlie coastal plain region it has not yet 
been entirely removed. 

Hicoria minima, Britton* 

(BITTERNUT hickory. KKD-HEART HR'KORV.) 

A tall and slender tree, with a broadly pyramidal crown, rather 
smooth, firm, gray bark, and lighter smoother branches, reaching a 
height of 120 and a diameter of 4 feet. 

It occurs from southern Maine to the vallev of the St. Law- 
rence river, westward through Ontario, central Michigan and 
Minnesota, and the eastern parts of Nebraska, Kansas, and Indian 
Territorv, and southward to western Florida and eastern Texas: 
reaching its best development in Pennsylvania and Ohio. 

In North Carolina it grows to an average height of 80 and a 
diameter of 2 to 3 feet, and occurs in moist, cool situations, on 

♦rarya amara, NuttaH. 
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loamy or clay soils in all parts of the State, but is abundant only 
in the mountains, where it is the largest and most common 
hickory. 

The fruit is borne plentifully at short intervals, and seedlings 
are frequent in the mountains, especially in moist open woods. 

The leaves consist of 5 to 9 small, narrow, acute, smoothish 
leaflets. The dark green fruit is rounded or slightly egg-shaped, 
with a very thin h^isk, opening half way down when ripe. The 
shell of the white, smooth nut is so thin that it can be broken with 
the fingers. The kernel is intensely bitter. The yellow winter- 
buds are small, elongated, and slightly rounded or pointed. 

The wood is heavy, very hard, strona^, and tough, and checks 
badly in drying; dark brown in color; the sapwood lighter, or 
often nearlv white. The wood is inferior to that of the other 
hicrkories, but is used for hoops, ox yokes and fuel. 

Hlcoria aquatica, Britton. 

(WATKK-BlTTEkNUT HICKORY. WATER HICKORY. 

SWAMP HICKORY.) 

A tree, with rough, somewhat furrowed bark, reaching a height 
of 100 and a diameter of 3 feet, or generally much smaller. 

It occurs from Virginia through the coast region to Florida, 
along the Gulf shore to Texas, and northward to southern Illinois ; 
reaching its best development on the lower Mississippi and Yazoo 
rivers. 

In this State, where it is confined to the coastal plain, it grows to 
an average height of 40 to 50 feet. (Fig. 16, p. 86.) 

Young seedlings are uncommon in this State, and are found 
only on alluvium, and then usually in spots where trees have been 
eut. 

There are 7 to 13 smooth, pointed, slightly toothed leaflets. 
The fruit is roundish, with a thin husk 4-parted to the base. The 
thin-shelled, 4-angled init contains a very bitter kernel. The flat- 
tened winter-buds are covered with a rusty down. The water- 
bitternut hickory has a poorly developed taproot and numerous 
strong lateral roots. 
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The wood is heavy, soft, stroiifji rather brittle, very close- 
grained, and compact ; the hcartwood, dark hrowii ; the sajtwood 
lifrhtec, often nearly white. The tiniher is of an inferior •;|iiality. 
and ia chiefly used for fwticing and fuel. It Is rare in North Caro- 
lina, and, from the iliHiciilty in getting it ont of the swaiiijis, it is 
little used. 

Hicoria ovata. Brittoii. 



(»1.A„ 



AKK nUKOBV, 



'■0 



A larfje treeol'jireat cotninertial valno, with [H'ridiilons iiriiiiclit's, 
and griiyieh-brown bark separating; from the trnnk in loni; strips. 
It reaches a hei^i^ht of 150 and a diameter of 4 feet. 

It occurs iin rich hillside:! and <in sandy rrdjjes from the vuliey 
of the St. Lawrence river to Michifian and Hjnthsastern Min- 
nesota, southward lo western Florida, central Alabauin and 
Missigsippi, and westward to eastern Katisas, Indian Ter- 
ritory, and eastern Texas: roadiinff its best development west o\ 
the Alleghany mountains. A coininon iree. 




F- ^ DiitriliulKiii ol Um SHAO-BARK 
(Hicorli DVBta. Sria.-) 
7^ DUtHbaUonof the WATER-BnTERNDT 



In this State, where it attains an •■ 
feet and an average diameter of I 
thronghont hut is nowhere common, 
plain region. (Fig. Hi.) 



erage height of 6i' to >i) 
to 2rt inches, it occurs 
nd least so in the coastal 
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See<l is borne frequently and in large quantities, but seedlings 
are not common except in the Piedmont plateau, and young trees 
are infrequent in second-growth woods. 

The leaves are large and composed of 5 to 7-pointed, rather 
coarsely toothed leaflets, the lower pair small and narrow, the 
upper ))air and terminal leaflet very large, broad and inversely 
egg-shaped. The barren flowers are in slender, pendulous, green 
tassels, three on a common stalk. The minute fertile flowers are 
in groups of 2 to 4 together on the ends of the shoots. The thick 
husk of the nearly globular fruit separates into four distinct pieces, 
and the nut is white, sweet, edible, and 4-angled. The large, 
3'ellowish-brown, scaly buds are egg shaped. 

The shag-bark hickory has numerous lateral roots and a strong 
taproot which is developed in early youth. 

The wood is heavy, very hard and strong, tough, close-grained, 
compact, and flexible; light brown in color; the thin and more 
valuable sapwood nearly white. It is largely used for agricultural 
implements, carriages, axe and tool handles, baskets and fuel. 

Hicoria alba, Britton.* 

(white hickory. BKi-BUl) HICKORY. MOOKERNUT.) 

A tree, with dark ashen-gray, deeply furrowed bark, reaching 
a height of 108 and a diameter of 4 feet. 

It occurs from southern Ontario to the eastern parts of Nebraska, 
Kansas, and Indian Territory, southward to central Florida and 
the valley of the Brazos river, Texas. It grows on rich hillsides 
or in low river bottoms, and is very common in the Gulf states 
and throughout the South. 

In North Carolina, where it grows to an average height of 60 
feet and a diameter of 18 to 20 inches, it is common throughout 
the State. (Fig. 17, p. SS.) 

The white hickory bears fruit frequently and in abundance. 
Seedlings are common near old trees and in second-growth 
woods, and often in dry or moist uplands a considerable j)art 
of the forest is composed of young trees of this species. Vuong 

*Carya tonientosa, Xuttall. 
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trees, when cut down or killed b; 6re, Bcnd up niimerouB sprouts 
from the stump. Late spring frosts arc ver; injurious to thi^ 
species, frequently checking the growth of th^ new twigs and at 
times killing the tree. 

The leaves are very large and coneist of 7 to 9 leatlets, the lower 
siirtace of which, as well as the recent shoots and leafstems, are 
downy when young. The fruit is oval, nearly round or slightlv 
pear-shaped, and li to '2 inches or more in length. The hnsfc 
splits nearly to the base when ripe. The thick-shelled, somewhat 
6-angled nnt contains a small and unusually sweet kernel. The 
winter-buds are large, round, and covered with downy, hard, 
grayish-white scales. 

The wood is heavy, very hard, strong, tuugh, very close-grained, 
aud liexible, and checks in drying. The heartwood is rich dark 
brown ; the thick supwood nearly white. It is used for the same 
purposes as the wood of the shag-bark hickory. (Page s6.) 



Hicoria glabra. Britton. 

(pignut.) 

A large tree, with an oval head and firm, close, rough, gray 
bark on the trunk, and smoother, lighter hark on the branches. 
It reaches a height of 130 and a diameter of 5 feet. 
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It Di-cLirs on dry liille and uplands from southern Maine to 
■ uthiTii ( tiitario, soiitherii Michigan, .Minnesota, the eastern parts 
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Off Nebraska, and Indian Territory, and soutli to western Florida 
and southern Texas ; reachinor its best development in the lower 
Ohio basin. 

In this State, where it reaches an average height of 70 to 80 
•feet, it is found throughout. It is not a common tree in the mount- 
ains, and is rare in the coastal plain region ; but along with the 
white hickory it is fairly abundaut in the Piedmont plateau 
region. (Fig. 17, p 88.) 

The pignut bears fruit frequently Hud in large quantities, and 
young growth is common near the parent trees and through sec- 
ond-growth woods. 

The leaves are lofig, with 5 to 7 smooth leaflets. The smooth, 
tapering twigs are smaller than in tlie two preceding species. The 
fruit is pear-shaped or rounded, with very thin husks splitting 
jtbout lialfway to the base. The rather thin-shelled nut, about J 
inch in diameter, contains a small sweetish or slightly bitter ker- 
nel. The polishei brown winterbuJs are egg-shaped and pointed 
or rounded It has numerous lateral roots and a taproot which 
i8 developed early in the life of the tree. 

The wood is heavy, hard, very strong, and tough, flexible and 
close-iicrained, and checks in drvinir; dark or liiicht brown in color; 
the tliick sapwood lighter, often nearly white. Its uses are the 
«an)e as those of the shag-bark hickory, to the wood of which 
species for some purposes it is preferred. 

Quercus alba, Linnaeus. 
(white oak.) 

A large tree, of iijreat economic value, with large spreading 
branches and a bark which is either light gray, slightly rough- 
ened, and in the older trees, loosens in large thin scales, or is gray, 
firm, and deeply furrowed. It reaches a height of 150 and a diam- 
eter of 8 feet. (Plate VII.) 

It occurs on all soils from noithern Maine to the valley of the 
St. Lawrence, westward through lower Michigan to southeastern 
Minnesota, and southward to Sr. John's river and Tampa bay, 
Florida, and the vallev of the l>razos river, Texas: reachino: its 
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befit developiiK'iit on tlio slopes of tlie Alli-filuiny moiiii tains, and 
ill tho vaiiey ot llic Ol.io river hih) its tril.ntanes. It h h <t.in- 
moTi tree in b (•oiisi(ierfil)le portimi of tin.' central ami eastern 

PlHtCS. 




In Nfirtli Carolina, wliiTt- it attains hti averajte lieiglit of 7" to 
Sti iind an averafie diiinii;ter <>( 4 to o I'ect, it occurs tlironirhoiit. 
and is common everywhere except in tlie northeastern part of tlie 
State and on tlie sandy soils of tlie southeastern section. It is 
most plentiful on the Piedmont plateau. (Fig. IS.) 

Large (|uantities of weed are produced abont once in three 
years. The acorns germinate in all kinds of soil and freijnently 
seed np old fields. Young seedlings arc cimimon in all sitnations, 
and bear well either the deep shade of the old tree <ir full expos- 
ure to the sun. Young white oaks are apt to form a large part 
of the new growth after the rpinoval of fbe yellow poplar, short- 
leaf pine or the while oak itself. In many parts of the original 
forest, oil ()oor soil, white oak is the predominant tree, and it 
generally forms a large part of second growth of mixed hanl- 
woode. Small trees sprout freely and vigorously from the stntnp. 
Indiviauals over A inches in diameter are not easily killed l>y tire. 
Large trees are rarely hollow. Though a large number of insects 
live on the white oak, it is not seriously injured by borers or 
insects which attack tlie leaves or twigs. A weavil fre<jnently 
destroys the acorns. 

The leaves are acute at the base, with 7 tn {i blunt, rounded. 
Hsnally entire lobes. The male flowers arc in long slender threads. 
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the female very minute. The acorns, usually in pairs, have rounded 
saucer-shaped, rough, warty cups, and brown, sweet, edible nuts. 
The small blunt winter-buds are smooth, as are the light brown 
or gray slender twigs. The white oak has a taproot and numer- 
ous deeply seated lateral roots. 

The wood is strong, very heavy, hard, tough, close-grained^ 
liable to check, and very durable in contact with the soil ; brown 
in color ; the sapwood lighter. It is used for shipbuilding, con- 
struction, cooperage, carriages, agricultural implements, railway 
ties, fencing, interior finish, cabinet-making, baskets, fuel, etc. 
It is altogether one of the most important timbers of the United 
States. 

In North Carolina it is largely used for fuel, clapboards, fenc- 
ing, ties, and staves. It has been manufactured into lumber for 
local uses only. Large quantities of merchantable timber still 
stand in the mountain counties and in man}^ of the counties of 
the Piedmont plateau. The bark is used extensively for tanning,, 
but is less highly valued than that of the chestnut oak. 

Quercus minor. Sargent. 
(post oak.]^ 

A tree, with rough hard gray bark, and numerous spreading 
brunches, reaching a height of 100 and a diameter of 5 feet ; or on 
the Florida coast reduced to a low shrub. 

It. occurs generally in poor soil from Massachusetts south to 
northern P^lorida, and west through southern Ontario and Michi- 
gan to eastern Nebraska, Kansas, and Indian Territory, and into 
central Texas, a!)d is verv common in the Gulf states west of the 
Mississippi. 

In this State, where it grows to a height of .50 and a diameter of 
4 feet, it occurs in greatest numbers and attains its largest size in 
the Piedmont counties. Here it forms with the white oak a large 
part of the second-growth in the forest and in old fields. It is 
not common in the transmontane counties. In the eastern 
section it frequently forms, on the margins of swamps, a lower 
story beneath the willow and water oaks. ( F'ijr. 10, p. \)2.) 

The post oak bears fruit abundantly e/ery 2 or 3 years, and 
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young pItintB are common in thinned and second-growth woods, 
bearing well both deep shade and strong light. It does not 
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epront as freely as white oak. Although in favoratile situation: 
the growth is rapid, in general it grows more slowly than the 
white oak. 

The leaves are stiff, leathery, rough above, whitish and downy 
below, and divided into 5 to 7 roundish divergent lobes, tlie 
upper lobe large and often double. The acorns, borne on short 
foot-stalks, are small and sweet, and seated in deep, grayish, 
smooth-scaled cups. The winter-bnds are small, rounded, emootli, 
and dark brownish-red. 

Tiie wood is heavy, hard, close-grained, compact, checks badly 
in drying, and is very durable in contact with the soil : dark or 
light brown in color ; the sapwood lighter. It is used for construc- 
tion, cooperage, shipbuilding, fencing, railroad ties, fuel, and 
occasionally for carriage stock. Large quantities have been cut in 
tlie Piedmont section for staves, and it is extensively used 
throughout the middle and eastern eountiea for posts, ties, etc. 

Quercus lyrata, Walter. 

(OVKRCUr OAK. SWAMl- HOST OAK.) 

A largo tree, with rongh flaky gray bark, and smooth gray 
small often pendulous branches, reaching a height of 100 and a 
diameter of 3 feet. 

It occurs in wet soil, from Maryland southward near the coast, 
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to western Florida, westward through Alabama, MiBBiseippi, and 
Louisiana, to the valley of the Trinitj river, Texas, and through 
Arkansas and eoiitheaBtern Miesouri to middle Tennessee, south- 
ern Indiana, and Illinois ; reaching its best development in the 
valley of the Red river and adjacent portions of Arkansas and 
Texas. It is rare in the Atlantic states. 

In North Carolina it occurs on the oak flats of tlie coastal plain, 
and in the alluvial swamps of the rivers as far inland as Anson, 
Orange, and Nash counties. (Fig. 20.) 

The overeup oak hears acorns plentifully at intervals of 3 or 4 
years, hut young seedlings are infrec|nent. The fruit is devoured 
by swine, and the young plants are destroyed by browsing cattle. 




LEGEND 
s o/ the OVERCUP OAK 



The leaves are oblong, crowded at the ends of the branchlets, 
and 7 to 9-lobed, the divisions acute or blnnt, entire or somewhat 
toothed. The large subglobose acorn is nearly covered bv the 
scaly, thin, rugged, fringed cup. The light chestnnt-brown winter- 
buds are small and egg-shaped. The overeup oak has a tap-root 
and many rather deeply seated lateral roots. 

The wood is heavy, hard, strong, tough, close-grained, and 
inclined to check, and very durable in contact with tiie soil; rich 
dark brown in color; the sapwood lighter. It is used for the same 
pnrpoaes as that of tlie white oak. Very little of this timber has 
ever been cut. 

Quercus prinus, Linnieus, 

(ROrK CHESTNUT OAK. CHESTNUT OAK. BrCK OAK.) 

A large tree, with deeply furrowed dark gray bark, and a 
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broadly oval crown, reaching a height of 100 and a diameter 
of 4 feet. 

It occurs from southern Maine to the shores of LakoChamplain, 
Quinte bay, Ontario, and the valley of the Genesee river, New 
York, south to Delaware, and through the Appalachian iiioantain 
region to northern Alabama, extending westward to central Ken- 
tucky and Tennessee. 

In North Carolina it is found on dry soil and on the tops of 
ridges westward from Franklin and Montgomery counties. It 
reaches its best development on the slopes of the lower mountains 
at an elevation of 2,000 to 4,000 feet, where with other oaks and 
the chestnut it constitutes a large part of the forest. Above 4,000 
feet it grows on the driest and rockiest ridges, often forming 
extensive groves of pure forest. In the Piedmont plateau region a 
smaller form is found, which seldom reaches a diameter of one foot. 
-(Fig. 21, p. 95.) 

The rock chestnut oak bears acorns very plentifully nearly every 
year, or in the deep woods every second year. Young trees in all 
stages of growth are common in open woods on dry rocky mount- 
ains or in abandoned fields. In Lincoln and Union counties the 
chestnut oak forms a considerable part of the regrowth after the 
removal of mixed hardwoods and the short-leaf j)ine. Only the 
smaller trees sprout from the stump. Many of the large speci- 
mens growing upon dry soil are hollow at the butt as a result of 
frecjuent iires. Borers often penetrate the lower parts of the 
sterns of small trees which occur on dry ground, but trees in damp 
situations are nearlv alwavs sound. 

The leaves are upon short stems, usually broadest toward the 
extremitv, and with 6 to 13 large rounded teeth on each side. 
The acorns are large and oval, with thick, warty cups. The large 
blunt winter-buds and the twigs are smooth. The numerous, 
branching roots penetrate deeply iiito the soil. 

The wood is heavy, hard, strong, rather tough, close-grained, 
durable in contact with the soil, and inclined to check in drvinsr: 
dark brown in color; the sapwood lighter. It is largely used for 
fencing, railroad ties, and fuel. The bark is rich in tannin. 
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A large amoiiiit of bark is peeled in Buncombe, Burke, McDow- 
ell, and Wilkee comities to supply local tanneries, and mncli timber 
has been cut in Lincoln county for charcoal, liarge quantities of 
vliestnut oak still remain, however, in all the western counties. 

Quercus michauzii, Ntittall. 

(banket OAK. cow OAK. SWAMP WHITE OAK. SWAMP CHKSTNUT OAK.) 

A Urge tree, of great economic value, with gray rather scaly 
hark and Stout branches, reaching a height of 120 and a diameter 
of 7 feet. 

It occurs from Delaware, south through the lower and middle 
districts to northern Florida, thence through the Gulf states to 
the valley of the Trinity river, Texas, and through Arkansas to 
southeastern Missouri, to central Tennessee and Kentucky, and 
the valley of the lower Wabash river; reaching its best develop- 
ment on the rich bottom lands in southeastern Arkansas and 
Lo Biana It is to ti on in the G ilt states 
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In this State (fig. 21.) it is found in swamps of the coastal plain 
and Piedmont plateau regions, and on the bottom iands of the 
Cape Fear and Neuse rivers, attains a height of 100 and a diame- 
ter of 6 feet. 

Abundant production of seed occurs at intervals of 2 to 3 years. 
Seedlings are coniuioii in wet open spots on damp hill sides in tlie 
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Piedmont plateau region. Sprouts grow readily from the stump, 
but seldom reach a large size. 

The leaves are rather rigid, downy beneath, and with large reg- 
ular, rounded teeth. The large sweet edible acorns are set in 
shallow cups which are roughened with acute coarse scales. The 
brown winter-buds are large, smooth, and pointed. There are 
many deep lateral roots. 

The wood is heavy, hard, very strong, tough, clnse-grained, 
compact, easily split, and very durable in contact with the soil; 
light brown in color ; thesapwood darker. It is used for agricult- 
ural implements, cooperage, wheel stock, baskets, fencing, fuel, 
and construction. In the eastern counties a small quantity of the 
timber has been cut for local uses. 

Quercus virgriniana, Miller.* 
(live oak.) 

A large evergreen tree, with dark, deeply furrowed bark and 
gray branches, a short body and a flat or spreading top, reaching 
a height of 00 and a diameter of 7 feet; in the interior of Texas 
often reduced to a shrub. (Plate VIII.) 

It is found near the coast from Virginia to southern Florida 
and along the Gulf coast to Mexico, extending through western 
Texas and the valley of the Red river, the Apache and the Gaud- 
alupe mountains, and into Mexico, at elevations of six to eight 
thousalid feet, and in the island of Costa Rica; reaching its best 
development in the south Atlantic states. 

In North Carolina it occurs near the coast on deep sandy soil 
with the water and willow oaks, American olive, and southern lin. 
North of Cape Hatteras it is a rare tree but south of that point it 
becomes more abundant until, at the mouth of the Cape Fear river, 
it forms with the palmetto a considerable part of the maritime 
forest of Smith's island. (Fig. 22, p. 97.) 

The growth, particularly in youth, is very vigorous. Young 
seedlings are common near old trees. Small trees sprout readily 
from the stump. 

The evergreen leaves are thick, leathery, oblong and obtuse, 

♦Quercus vlrens, Alton. 
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emooth above, and hairy beneath. Thf* tVnit, which is borne 
tipon a long Btem, ia an oblong, dark brown, or black acorn set in 
a top-shaped, downy cup. The roots are spreading and rather 
deeply seated, and can bear sea water, at least if covered only 
during high tide. 

The wood is very heavy, hard, strong, tough, close grained, 
compact : it takes a beautiful polish, but is difficult to work : light 
brown or yellow in color ; the sapwood nearly white. It is used 
for shipbuilding, and the bark is occasionally employed for tan- 
ning. It is not abundant enough in North Carolina to be of com- 
mercial importance. 

QuercuB rubra, LinnwiiH. 



(hed < 



IK.) 



A large tree, with dark brown furrowed bark, nearly black im 
large trunks, and rather smooth branches which form a large 
i>val or round head, reaching a height of 150 and a diameter of 
7 feet. (Plate IX.) 

It occurs from Xova Scotia, southern New Hrunswick, and 
eastern Minnesota, western Iowa, eastern Kansas and Indian 
Territory south to northern Fhirida, southern Alabama and 
Mississippi, and western Texas, reaching its best development 
north of the Ohio river. A common tree. 




In the coastal plain region of North Carolina it is rare; somewhat 
more common in the Piedmont plateau on shady hillsides and 

7 
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moist land ; uTid most abundant in the mountains where it is 
frequently 130 feet high and 6 or 7 feet in diameter. (Fig. 22.) 
At high elevations it is often found with the chestnut oak on dry 
ridges, and there attains an average height of 60 to 70 feet. In 
the Piedmont plateau it is often confounded with the black oak. 

It bears acorns plentifully about every second year, though two 
seed years in succession are not unusual. Young seedlings are 
common in the woods and endure heavy shade well, but need a 
light cover for rapid growth. Young trees are very sensitive to 
fire. Only small specimens sprout well from the stump. After 
lumbering the rcgrowtli usually consists of the same species mixed 
with chestnut oak, scarlet oak, white oak, and chestnut. 

The thin, glossy leaves are oblong, wedge-shaped at the base, 
and usually dilated toward the end, with 5 or 6 lobes on each side 
separated by rounded, rather shallow notches. The thick, oblong, 
broad-based acorn is dark brown and seated in a shallow small- 
scaled cup which is either short-stalked or sessile. The ovate 
pointed winter-buds are dark brown and smooth. The tap-root 
develops early in life, and after the plant is well started a system 
•of large lateral roots is formed. 

The wood is heavy, hard, strong, coarse-grained, and inclined 
to check: light brown or red in color; the sai)wood somewhat 
darker. It is used for clapboards, cooperage, interior finish, and 
the manufacture of furniture. Tlie bark is occasionally used for 
tanning. Large quantities have been cut in North Carolinn for 
local use, but a great amount is still standing in the western 
•counties. 

Quercus texana, Buckley. 

(TEXAS RKI) OAK. SWAMP KKD OAK.) 

A large tree, with a narrow pyramidal crown, shallow-furrowed 
striped gray and black or mottled bark, and smooth gray branches, 
reaching a height of nearly 200 feet and a diameter of 4 to ^ 
feet. 

It occurs from Jowa south to Texas and east to the eastern 
part of Virginia and central Georgia; reaching its greatest devel- 
opment on the alluvial lands of the lower Mississippi river. It 
grows to a greater height than any other American oak. 



eOABLET OAK. BPOTTED OAK. 
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In North Carolina, where it attains an average height of 50 to 
70 feet, it is locally fonnd from Lincoln county eastward to Person 
county, growing on the rich, moist loams of river swainps or on 




damp hillsides, associated with the yellow oak, swamp white oak, 
red and willow oaks, and elms. (Fig, 23.) 

Throiigliont North Carolina it reproduces itself nlowly, and 
ynnng seedlings are mrely found in the forest, although it (lowers 
regularly and matures frnit every two or three years. 

Tlie small thin light green leaves, deeply lohed on the sides, 
are smooth on both surfaces, except for large tnfts of hrownish 
hairs beneath in the axils of tlic primary veins. The leaf-stem is 
neiirly as long as the leaf The oblong or cytindrous acorn is 
borne in a shallow cup, which like the acorn, is generally smooth. 
The long acute sharply angled winter-buds are smooth, as are 
the steel-gray twigs. The strong lateral roots lie near the surface. 

The wood, heavier and stronger than that of the northern red 
oak, is coarse-grained and porous, reddish-brown in color; the thick 
sapwood light brown. It is superior in working qualities to that 
of the northern red oak or any other of the American red and 
black oaks. In North Carolina, on account of the infre(|uent 
iiccurrence of tho tree, the wood ia put to no specific uses. 



Quercus coccinea, Muenchhaus^u. 

(SCARI.KT OAK. Sl'OTTKIl OAK. BI'ANISH OAK. KKD OAK). 

A slender tree, with a short trunk, smooth dark gray or black 
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linel; ridged bark, and &inootli gray branches which t'onn an oval 
top, reaching a height of 175 and a diameter of 4 feet. 

It occurs from Maine to Ontario, Minnesota, and Nebraska, und 
9omh to North Carolina; reaching its best development in the 
lower Ohio basin. It is usually confounded with the black oak. 

In North Carolina, where it attains a height of SO and a diam- 
eter of 3i feet, it occurs sparingly in the coastal plain on shandy 
loam, hut is more common in the Piedmont plateau on gravelly 
loam growing with the post oak, white oak, and short-ieiif pine. 
In the mountains, at an elevation of '2,500 to 3,500 feet, it i^ one 
of the commonest trees. (Fig. 24.) 




The scarlet oak bears neorns plentifully every 2 or 3 years, and 
young plants are common through the woods in many of the west- 
ern counties. Only young trees sprout readily from the stump. 
Trees over 3 feet in diameter are usually hollow or red-hearted, 
dry rot causing the defect. 

The tliin smooth leaves are on long slender stems and deeply 
cut into long lobes by broad round notches. They turn to a brill- 
iant scarlet in the autninn. The small oval acorns are strongly 
pointed and lialf-imbeddcd in a deep coarsely-scaled cup. The 
slender, slightly angled winter-buds are pointed, and, like tbe 
slender twigs, wrnootb and reddish. The root system of older 
trees is distinctly lateral, many of the roots being superficial, or 
frequently exposed. 



Br.ACK OAK. 101 

The wood is heavy, Jiard, strong, and close-grained ; the heart- 
wood light hrown or red : the sapwood rather darker. The lum- 
ber, if used at all, is confounded with that of the red oak. The 
bark is sometimes need in tanning, but is inferior to that of the 
black oak. It is rarely used in this State except for coarse 
otaves and shakes, and for fuel. 

QuercuB velutina, Lamarck.* 

(dlack oak.) 

A large tree, with roiigii or deeply furrowed nearly black bark, 
gravish branches, a long clear trunk, and an oval crown, reaching 
a height of 160 and a diameter of ti feet. 

It is very common on dry or gravelly uplands from Maine to 
Minnesota, eastern Nebraska, Kansas, and Indian Territory, and 
south to western Florida, and eastern Texas. It reaches its best 
development in the valley of the lower Ohio river. 

In North Carolina (fig. 2.5), where it attains an average height 
of ^M to 90 and an average diameterof 4 to 5 feet, it is most abun- 
dant in the upper pari, and occurs very sparingly, if at all, in 
the lower. 
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It iiears fruit ahundantly at intcrvaU of '2 or 3 years, and seed- 
lings are eonimoii under the light shade of the parent tree. 
I'lai-k oak forms a large part of the second growth mixed hard- 

'QuemiK tliicloi'is. Bsrtrani, 
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wood forests in the middle and the lower part of the Piedmont 
plateau. Large trees are often hollow or red-hearted. 

The forest tent caterpillar, Clisiocampa disstria, Huebner, is 
often destrnetive to the foliage, and mnch injury is also caused, 
especially to young trees, by the oak pruner, Elaphldion villosuuK 
Fabric! us. 

The leaves are inversely egg-shaped, thicker and less deeply 
cut than those of the scarlet oak, and usually darker in color and 
less polished. The small acorn, nearly half enclosed in a thick 
scaly cup, contains a yellowish and very bitter kernel. 

The buds are thick, pyramidal, and downy. There are miniy 
deeply penetrating lateral as well as superficial running roots. 

The wood is heavy, hard, strong, not tough, coarse-graine<l, lia- 
ble to check in drying; bright brown tinged with red in color; 
the sapwood much lighter. It is used for cooperage, construction, 
etc. The bark is largely used for tanning. Quercitron, a valua- 
ble yellow dye, is derived from the inner bark, which has astrin- 
gent medicinal pro])erties.. 

It has been cut extensively throughout the Piedmont plateau 
for building material and cooperage, and locally the bark has 
been employed to a (considerable extent in tanning. 

Quercus catesbsei, Michaux. 

(fORK-LEAVKD BLACK-.IACK oak. sand BLACK-.IACK OAK.' S<'Rl'B 

OAK. TURKEY OAK.) 

A small tree, with oval crown, numerous irregular drooping 
branches, and deeply furrowed black bark, reaching a height of 
about 50 and a diameter of 2 feet. 

It occurs upon barren sandy hills and ridges from (Tates 
county, N. C, to central Florida, and along the coast to eastern 
Louisiana. 

In this State (fig. 23, p. i^i^) it is connnon south of the Nense 
river in the pine barrens, vvhere it has a height of about 20 feet 
and a diameter of 8 inches. 

Fork-leaved black-jack oak, generally bears fruit animal ly, and 
seedlings are very abundant on dry sandy soil. Its growth i> 
rapid, but in North Carolina the tree seldom lives longer than 40 
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vearfl. It grows frequently with the long-leaf pine, and often 
replaces it after Inmbering. 

The rather leathery, l)roatlly uval leaves are deeply lobed. The 
large ovoid acorn is half enclosed in a short-stalked, thick, top- 
ehaped cup. The winter hnds are large, conical and covered with 
brownish down. The root system consists of deep lateral roots. 

The wood is heavy, hard, strong, close-grained, compact, and 
light brown In color ; the sapwood somewhat lighter. It is largely 
used for fnel. The ash is rich in alkali and the bark in tannin. 



difiitata, Sudworth.* 

(sPANISn OAK. KKn OAK.) 

A tree, with a large spreadingtop, nearly black rongh bark, and 
smooth dark gray branches, reaching a height of 10(1 and a 
diameter of 6 feet. 

It occiira from sonthern New Jersey south to middle Florida, 
tlirougli ihe Gnlf states to the Brazos river, Texas, and tlirongh 
Arkansas and sontheastern Missonri to central Tennessee and 
Kentucky, sonthern Illinois and Indiana; reaching its best devel- 
opment in the Sonth Atlantic and Gnlf states. 

In North Carolina where it attains an average height of 70 to 
sn and a diameter of 3 to 4 feet, growing on dry heavy soils, it is 
very common thronghont, (lig, 26,) altboiigh rather less so toward 
the mountains. 




in abnndan<;c every 3 or 4 ycarii, and you' 
'tmcata. Wan:tenlieliii anil 0- Calcata MIcliaux. 
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seedlings are plentiful in rather dry open woods. On the dry, 
rocky uplands of the counties in the middle part of the State, a 
considerable part of the second growth is composed of this speciee. 
Trees over 3 feet in diameter are generally not sound at the heart. 
Coppice shoots are very abundant around the stumps of smaller 
trees. This tree is sensitive to late frosts. 

The leaves are divided into 3 to 5 prolonged, mostly narrow, 
bristle-tipped lobes, and are downy on the lower surface. The 
short-stemmed fruit consists of a small globose acorn half enclosed 
in a somewhat top-shaped cup. The light brown winter-buds are 
covered with a light reddish down. The Spanish oak has, in 
addition to many deeply penetrating lateral roots, numerous long 
superficial running roots. 

The wood is heavy, very hard, strong, not durable, coarse- 
grained, and checks badly in drying; light red in color; the sap- 
wood lighter. It is used for cooperage, construction, and very 
largely for fuel. The bark is rich in tannin. A large amount of 
Spanish oak timber is still standing in the Piedmont plateau 
region, where it is one of the most common trees. 

Quercus marilandica. Muenchhausen.* 
(blai'k-.iack oak.) 

A small tree, with rough black bark, and drooping irregular 
branches, reaching a height of 60 and a diameter of 2 feet. 

It occurs from Long Island, New York, to Wisconsin, southern 
Mini esota, eastern Nebraska, Kansas, and Indian Territory, and 
south to Florida and Texas: reaching its best development in 
southern Arkansas, and eastern Texas. 

In North Carolina, where it has an average height of not more 
than 25 feet, it is found upon barren clay or loam soils, gravelly 
for the most ))art. It occurs in all sections, but is rare in the more 
elevated mountain counties. 

It bears fruit i)]entifnllv about every other year; and seedlin^rs 

iff. • A^ CT 

are abinulaiit near the parent trees and in second growth woods. 

The ]ar<re thick wedge-shaped leaves are smooth on the upper 

and covered with a rusty pubescence on the lower surface. The 

*(?uercus nii<ra, Llnii«c»us. 
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small globular acorn is lialf enclosed in a top-ehaped, coarse- 
scaled cop. The conical, bright brown winter-buds are covered, 
like the angular twijrs, M'ilh a light gray down. The buds are 
freqiientlj injured bv late frosts. The black-jack oak has a lateral 
root system. 

The wood is heavy, hard, and strong, and checks badly in dry- 
ing; dark red-brown in color; the sapwood much lighfer. It is 
little used except tor fuel. 



Quercue nigra. LinnivuB.* 

(WATKR (lAK.) 

A small tree, with a large spreading top, dark rough bark at 
the base of the stem and Miioother gray bark above, reaching a 
height of 80 and a diameter of 4 feet. (Plate X.) 

It o<'Curfi froui Delaware through the coast and middle districts 
to Florida and Texas, and westward to Missouri and Indian Ter- 
ritory; reaching ita best development in the iriaritime pine belt 
of the eastern Gull' states. A coniuion tree. 

In this State, where it reaches an average height of 4(i to 50 
feet and an average diameter of I'J to ^0 inches, it is abundant on 
moist soil, usually bordering swamps and streams, in the ooastal 
l)lain region and some parts of the Piedmont plateau region. 
(Fijr. 27.) 




It is oneof the commonest ti 
of the coastal plain. 

'Quercii 
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The larger, crown-lbrining limbs are often broken, and the stem 
is very frequently hollow or red-hearted. The trnnk is apt to be 
covered with adventitious shoots. Even large trees send up 
numerous sprouts from the stump. The growth is generally rapid. 

The leaves are generally deciduous, although, on the e<»a?t, 
many remain green during the winter, especially on vigoroui^ 
shoots. They are thick, smooth, narrowed at the base, and 
rounded, or 3-lobed and bristle- tipped at the extremity. The small 
globular-ovoid acorn is ser in ii very shallow cup. Tlie winter- 
buds are small and conical, upon slender flexible polished brown 
twigs. The lateral superficial roofs are large and well developed. 

The wood is heavy, hard, strong, coarse-grained, and compact; 
rather light brt)wn in ccdor ; the sapwood lighter. It is used only 
as fuel. 

QuercuB laurifolia, Michaux. 

(laurel oak. WATER OAK. WILLOW OAK. TIN OAK. 

TURKEY OAK.) 

A tree, with dark brown minutely roughened bark, and 
smoother and lighter branches which form an oval crown, reach- 
ing a height of 100 and a diameter of 4 feet. 

It occurs from North (Carolina southward near the coast to 
Mosquito Inlet and Cape Romano, Florida, and along the Gulf 
coast to Mobile bay; reaching its be.>t development on the Flor- 
ida coast. A very commoti tree. 

In North Carolina, where it grows ton height of HO to 70 and 
a diameter of ^^ feet, it is found on saiuly loam in the coastal plain 
region on oak flats l)ordering swam|)S, and in the Piedmont ])l:it- 
eau usually on damp soils along streams. (Fig. 25, p. 101.) 

It bears fruit plentifully once in 3 or 4 years, and in the 
coastal plain, in moist open woods, seedlings are abundant. 

The leaves are thick, smooth, and rounded at each end. The 
small globose or slightly oval dark brown acorns are set in soine- 
what pointed very short stemmed cups. The twigs are smooth, 
slender, and dark brown, tlw* buds pointed and lighter colored. 
The numerous lateral roots generally do not penetrate very deei>ly 
into the soil. 
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The wood is heavy, very strong, hard, coarse-grained, and 
inclined to check in drying ; dark brown in color ; the sapwood 
lighter. It is sometimes, although rarely, nsed for clapboards 
and coarse staves. 

Quercus brevifolia. Sargent.* 

(upland willow oak. TURKEY OAK. HLUE JACK.) 

A small tree, with large oval crown, rough dark gray bark, and 
slender drooping branches, reaching a height of 50 feet and a 
diameter of 18 to 20 inclies. 

It occurs on sandy barrens and dry ridges from North Carolina 
near the coast to Cape Malabar and Pease creek, Florida, and 
westward along the Gulf coast to eastern Texas. 

In this State, where it has an average height of 30 feet and a 
diameter of 10 inches, it, is found in the pine barrens of the 
coastal plain region. Immediately along the coast it sometimes 
reaches a larger size. 

It bears fruit abundantly and at freijuent intervals, and seed- 
lings and young trees are common on the dry pine barrens. 

The oblong entire leaves are bristle-tipped and covered with a 
white down on the lower surface. About one-third of the small 
globose hoary acorn is covered by a stemless shallow cup. The 
winter-buds are small and oval. 

The wood is heavy, hard, strong, close-grained, and compact ; 
light brown in ('olor ; the sapwood darker. It is used only for 
fuel. The bark vields a tine vellow dye. 

Quercus imbricaria, Michaux. 
(shingle oak.) 

A slender tree, with dark gray, rough or rather smooth bark^ 
and smooth, light gray branches which form a large spreading top, 
reaching a height of 100 and a diameter of 4 feet. 

It occurs from Pennsylvania westward to western Missouri and 
northeastern Kansas, and south to northern Georgia and Alabama^ 

♦t^uercus cinerea, Michaux. 
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middle Teimessee, and northern Arkansas ; reaching its best devel- 
opment in the baein of the Ohio river. 

In this State, where it attains an average height of 40 to .50 teeE 
and an average diameter of 12 to 15 inches, it is confined to the 
mountains and western part of the Piedmont plateau, where it i£ 
nsiially found along streams on alluvial lo&ms. (Fig. ^S.) 




Seed years are frequent and young seedlings are common, near 
the parent tree, on moist valley lands iti the mountains. 

The oblong lance-shaped leaves are entire, pale downy below, 
and tipped with an abrupt sharp point. The acorn is nearly 
globular and about one-tliird to one-half enclosed by a cup whith 
is covered with broad whitish closely appressed scales. Tlie 
brown winter-buds are acute and small-scaled. 

The wood is heavy, hard, rather coarse-grained, and checks 
badly in drying; light brown in color ; thesapwuod much lighter. 
It is occasionally used for clapboards and, shingles, and in con- 
struction, 

Quercus pbelloB. LinniFiiii^. 

(wri.T.OW tIAK.) 

A tree, with large sjireading crown, rough dark brown bark, 
and smooth branches, reaching a height of 80 and a diameter of 
4 feet. 

It occurs fr{>ni Statcn Uland, New York, south near the coast to 
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northeastern Florida, through the Gulf states to eastern Texas, 
and through Arkansas to southeastern Missouri, Tennessee, and 
southern Kentucky. 

In this State, where it reaches an average height of 50 to 60 
and an average diameter of 2 feet, it occurs in large numbers in the 
coastal plain region and, scatteringly, in the Piedmont plateau 
region, in moist situations. (Fig. 28, p. 108). 

The willow oak forms a considerable portion of the second 
growth hardwood forests on the moist sandy loams of the coastal 
plain region and young trees are common along the streams of the 
Piedmont plateau. Young trees sprout vigorously from the 
stump. 

The leaves are narrow, lance-shaped, pointed at each end, thick, 
entire or nearly so, and downy when young. The acorns are small, 
globose, and set in a shallow flattened cup. The buds are small, 
pointed, smooth, and light brown ; the twigs slender. The willow 
oak has numerous spreading lateral roots. 

The wood is heavy, strong, not hard, rather close-grained, com- 
pact ; light brown in color tinged with red ; the sapwood a lighter 
red. It it somewhat used for the felloes of wheels, clapboards, 
and in construction. 

Gastanea dentata, Borkhausen. 
(chestnut.) 

A very common large and valuable tree, with deeply furrowed 
dark gray bark, and smooth light gray branches which form a 
large spreading crown, reaching a height of 120 and a diameter 
of 13 feet. (Plate XI.) 

It occurs from southern Maine, southern Ontario, and southern 
Michigan, southward to Delaware and middle Tennessee, and 
along the Appalachian mountains to northern Alabama, reaching 
its best development on the western slopes of the southern Alleg- 
hanies. 

In North Carolina, where it is confined to the mountain region 
(fig. 29), it reaches an average height of 50 to 70 and an average 
diameter of 5 feet, but in favorable locations it sometimes attains 
the largest dimensions given above. 
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Abundant production of seed oocurs about every other year. 
Young plants arc plentiful in moderately open woods and in old 
fields. The yonng treed are decidedly light-demanding and die 




quickly in deep shade. Spetinien;- over 5 feet in diameter are 
generally unsontid. After i umbering a growth ot'theaanie specie*, 
togetiier with oaks, (generally the white, scarlet and black oak) 
springs up. The chestnut enters largely into the composition of 
most seconri growth hardwood forests in the extreme westeni 
counties. It sprouts very freely from the stump and tl»e shooU 
often grow to be large trees. The stumps retain their power of 
tipronting for many years. The trunk is 8uinctimes attacked bj 
the chestnut borer, Arliopalus fiilminans, Fabriciiis, and the niil^ 
by the chestnut weevil, Balaninus earyatrypes, Boheman. 

The thin oblong leaves are straight-veined and serrate with 
coarse sharp teeth. The yellowish-green sterile flowers are in 
large spreading bunches of catkins, appearing in the middle of the 
summer ; the fertile flowers are inconspicuous. The fruit consistf 
of '^ or 3 flattened dark lirowii shining edible iiats enclosed in a 
light brown prickly bur. The winter-buds are small and ovate. 
A tap root is early developed. Later, strong deeply seated lateral 
roots are formed. 

The wood is light, soft, not strong, coarse-grained, easily split, 
very durable in contact with the soil, and liable to check and 
warp in drying; brown in color; the sapwood tighter. It is used 
for cabinet-making, interior finish, railway ties, fencing, and 
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posts, and is well adapted for charcoal. An extract from the 
leaves is used medicinally. 

The chestnut is very common in the mountain counties of North 
Carolina at an elevation of 2,500 to 4,500 feet, and is sawed 
extensively for local uses. 

Feigrus ferrugrinea, Alton. 

(beech.) 

A tree, with round or oval crown, smooth light gray bark, and 
delicate branchlets, reaching a height of 110 and a diameter of 4 
feet. 

It occurs from Nova Scotia and northern Wisconsin, south to 
western Florida and eastern Texas; reaching its best development 
on the bluff formations of the lower Mississippi basin. 

In this State, where it attains an average height of 50 to ^0 and 
an average diameter of 2 to 3 feet, it is found sparingly and of 
small size in the coastal plain region, more commonly and of 
larger growth in the Piedmont plateau, and most abundantly and 
of greatest size in the mountain region. 

The beech bears seed plentifully every 4 or 5 years, or along 
streams or in sheltered hollows more fre(iuently. Young seedlings 
are common in damp shady woods, especially above 3,000 feet ele- 
vation. Towards the summits of many high mountains it forms, 
with birch and sugar maple, nearly the entire growth. The young 
trees are capable of enduring deep shade. 

The leaves are thin, smooth, and straight-veined, each vein end- 
ing in a large tooth. The sterile flowers occur in small heads 
upon drooping silky stems, and the fertile flowers are often in 
pairs on the summit of short stalks. The fruit consists of a prickly 
bur, enclosing two triangular sharp-ridged edible nuts. The 
brown winter-bnds are long, slender, and pointed ; the twigs small 
and smooth. The root system consists of long superficial roots 
which are frequently exposed. * 

The wood is very hard, strong, tough, very close-grained, not 
durable in contact with the soil, and inclined to check in drying; 
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dark or lighter red in color; the sapwood nearly white. It takes 
a beautiful polish, and is used for chairs, shoe-lasts, plane-stocks, 
handles, and for fuel. The bark is sometimes used for tannings 
and a valuable oil is derived from the nuts. The wood is little 
used in North Carolina except for fuel. 

Ostrya virfirioioa, Willdenow. 

(hop hornbeam. IRON wood.) 

A small tree, with smooth dark brown branches, brownish finely 
furrowed bark, and an oval head, reaching a height of 50 and a 
diameter of 2 feet. 

It occurs from the Hay of Chaleur to northern Minnesota, 
south to eastern Texas, and along the Appalachian mountains and 
Piedmont region to western Florida ; reaching its best develop- 
ment in southern Arkansas. 

In North Carolina, where its average height is 20 to 30 feet, 
it occurs only in the Piedmont plateau and mountain regions. In 
rich spots near the summits of some of the high mountains, at an 
elevation of 4,500 to 5,200 feet, it forms small patches of almost 
pure forest or grows in mixture with the sugar maple and 
service tree. 

The hop hornbeam bears seed at frequent intervals. Small 
trees sprout freely from the stump. Numerous adventitious 
branches grow from the trunks of older trees. It is a slow 
growing tree and can endure deep shade even in youth. Trees 
over 12 inches in diameter are very often hollow. 

The thin leaves are oblong-ovate or elliptical, finely pointed, 
sharply toothed, smooth above and somewhat hairy beneath. The 
male fiowers occur in drooping cylindrical catkins, the female in 
short and slender ones. The fruit is hop-like and is nwide up of from 
12 to 20 seed vessels each (!ontaining one hard pointed nutlet. The 
prominent winter-buds are dark brown and cone-shaped. The 
hop hornbeam has a tap-root and deeply penetrating lateral roots. 

The wood is heavy, very strong, hard, tough, very close-grained, 
compact, light brown in color, or often nearly white, like the 
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sapwood. It 18 used for posts, levers, mill cogs, wedges, mallets, 
and the handles of tools. 

CarpinuB caroliniana, Walter. 

(hornbeam. iron wood. BLUE BEECH. WATER BEECH.) 

A small tree, with a short smooth dark bluish-gray or slate- 
colored trunk, marked by irregular longitudinal ridges, smooth 
gray branches, and a round or flat spreading crown, reaching a 
height of 50 and a diameter of 3 feet. 

It occurs from Nova Scotia to northern Minnesota, southward 
to central Florida, and through Iowa, Kansas, and Indian Terri- 
tory to eastern Texas ; reaching its best development on the west- 
ern slopes of the southern Appalachian mountains, and in southern 
Arkansas, and in eastern Texas. 

In North Carolina, where it grows to a height of 25 feet and a 
diameter of 14 inches, it is found along water-courses throughout 
the State. 

It bears seed, at least in the Piedmont plateau, very frequently, 
and young growth is common along streams where the trees stand 
thinly. The best growth takes place under moderate cover, 
though the tree adapts itself to a wide range of light and shade. 

The leaves are oblong or elliptical, rounded at the base, sharply 
toothed, and slightly hairy on the veins beneath. The male 
flowers are in drooping cylindrical catkins. The fertile spikes are 
terminal, long-stemmed, and 6 to 12 flowere«i. The angular nuts 
are solitary and at the base of a 3-lobed leaf like scale. The win- 
ter-buds are small and acute ; the twigs slender. The roots are 
superficial. 

The wood is heavy, very strong, close-grained, and inclined to 
check in drying; light brown in color; the thick sapwood nearly 
white. It is used for levers, the handles of tools, etc. 

Betula lutea, F. A. Michaux. 

(yellow birch. BITTER BIRCH.) 

A tree, with spreading branches, and silvery yellow bark which 
scales oft' in thin sheets, reaching a height of 95 and a diameter 
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It is common from Newfoundland to the western sliores of Lake 
Superior and Rainy Lake, south throujrh the northern states to 
Delaware, and southern Minnesota, and along the Appalachian 
mountains to the high peaks of North Carolina and Tennessee; 
reacliing its best development in southern Canada and the north- 
eastern United States. 

In this State, where it attains a height of 80 to 90 and a diam- 
eter of 2 to 3 feet it is confined to the high mountains, where, in 
damp woods, it is not uncommon. (Fig. 80, p. 115.) 

Seed is produced abundantly every 2 or 3 years, and young 
trees are common in damp shady woods at high elevations. It 
grows rapidly when the light conditions are favorable. Speci- 
mens over three feet in diameter are usually hollow. 

The leaves are elliptical or ovate, coarsely toothed, and hairj 
on the midrib beneath. The male catkins are cylindrical and 
pendulous ; the female short and nearly erec^t, which, when mature, 
form an egg-shaped cone, li inches long, made up of stiff tough 
3-lobed scales and containing winged seeds. The flowers 
a])pear in early spring before the leaves. The prominent winter- 
buds are smooth and conical. The undeveloped male catkins are 
formed in the fall and are conspicuous during the winter. The 
yellow birch has a tap-root, which usually forks and takes a lat- 
eral direction, and several strung lateral roots. 

The wood is heavy, very strong, hard, very close-grained, com- 
pact ; light brown in color; the heavier sapwood nearly white, 
[t takes a beautiful polish, and is used for furniture, veneering, 
button and tassel-moulds, spools, pill and match boxes, the hubs 
of wheels, flooring, and fuel. 

Be tula nigra, Liniifpun. 

(KIVEK BIKCn. KEO BIRCH. BLACK BIROH.) 

A tree, with a short trunk, a large, spreading top, reddish- 
brown furrowed bark on the stem, and on the branches reddish- 
white bark which separates in thin papery layers, reaching a 
height of 80 and a diameter of 3 feet. 

It occurs in moist situations from Massachusetts southward 
through the coast and middle districts to western Florida, and 
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westward to weeterii Iowa and eaBtern Texas; reacliing its best 
development Jii tlie south Atlantic etatee and the basin of the 
lower Mississippi river. 

In tliia State, where it reaches an average height of 40 to 60 
and an averaf^e diameter of 1 to 2 feet, it is found along streams 
and on the borders of swamps from tlie coast to the mountains, 
(Fig. 30.) 





1^ 
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It bears seed at frequent intervals, and young growth is com- 
mon on iillnvial soil near the edges of fields and along streams. 
Young trues when (;nt send np numerous sprouts. 

The leaves are acute at each end, doubly-toothed, bright green 
above, and glaut-ous beneath wbeu young. Tlie fruit is an oblong 
epike Iwitb woolly, 3-lobed bracts), containing the small ratlier 
broadly-winged si-eds. The river bircii matures its seed early in 
Bnminer. The winter-buds are oval and dark brown ; the twigs 
brown, and downy when young. The root systeni i-onsists of 
deeply jienetraiing lateral and running roots. 

The wood Is light, rather hard, strong, close-grained and com- 
pact : brown in color; the sapwood mui-h lighter. It is used for 
furniture, woodenwarc, wonden sliots. ox yokes, etc., and cask 
hoops of inferior quality are made from tiie branches. 



Betula lenta, LinnwuH. 

(CIIKRKY UIRCH. lll.ACK lilKCH.) 

A tree, with reddish-brown rough liark on old trees, smooth 
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dark bark which resembles that of the cherry on the branches and 
on young trees, and a large oval crown, reaching a height of SO 
and a diameter of 6 feet. (Plate XII.) 

It occnrs from Newfoundland and the valley of the Saguenay 
river westward through Ontario to the islands of Lake Huron, 
southward to northern Delaware and southern Indiana, and along 
the Alleghany mountains to western Florida, and westward to 
middle Kentucky, and Tennessee. 

In North Carolina, where it reaches an average height of 60 to 
80 and an average diameter of 2 to 2J feet, it is confined to the 
mountains. (Fig. 30, p. 115.) 

It produces seed once in 3 or 4 years. Young seedlings, which 
are common in damp cool woods, are short lived if very heavily 
shaded. Old specimens, over 2 feet in diameter, are often 
unsound. Young trees sprout from the stump. 

The ovate or oblong-ovate leaves are finely pointed, heart- 
shaped at the base, and sharply and irregularly toothed. The 
fruit is cylindrical or elliptical, with rounded ends, 1 to li inches 
long, and made up of small closely set scales. The buds are con- 
ical and pointed. The cherry birch has a superficial root system, 
although in young growth there is a prominent tap-root. 

The wood is heavy, very strong and hard, close-grained, com- 
pact ; dark brown in color; the sapwood light brown or yellow. 
It takes a beautiful polish, and is used for furniture and fuel, and 
in Nova Scotia and New Brunswick for shipbuilding. Birch beer 
is made from the sap of this species. In some parts of North 
Carolina considerable quantities of cherry birch have been cut 
for lumber. 

Salix nigrra, Marshall. 
(willow, black willow, river willow.) 

A small tree, with a large oval crown, dark rough bark on the 
trunk, and smooth light brown bark on the spreading braoehes, 
reaching a height of 50 and a diameter of 2 feet, or towards its 
southeastern limit a mere shrub. 

It occurs along streams from New Brunswick and Lake Superior 
soutli to Florida and Texas, and in the valleys of the Sacramento 
river, California, and the Colorado river, Arizona. 
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In North Carolina it is found from the coast to the mountains, 
growing on loamy soils along streams, and reaches a height of 30 
feet and a diameter of 15 inches. It is t^are in the high moun- 
tains, but in the Piedmont plateau is much more abundant. 

Seed is borne abundantly and at frequent intervals, and seed- 
lings are common on bottom lands. Trees of all sizes sprout from 
the stump. It is easily proplftgated from cuttings. The smaller 
branches and twigs are often injured by a saw fly, Cimbex 
americana. 

The leaves are narrow, lance-shaped, toothed and tapering at 
the ends. The flowers appear in early spring in drooping catkins, 
the male and female on separate trees. The fruit is a pendulous 
catkin, made up of small capsules containing minute seeds which 
are clothed with long silky hairs. The roots are very fibrous and 
tough. The light, coarse grained wood is soft, not strong, and 
brown in color ; the sapwood much lighter. The bark is some- 
times used medicinally. 

Populus grrandidenta, Michaux. 

(poplar. aspen. large-toothed ASPEN.) 

A tree, with a short body, pyramidal crown, and rather smooth 
gray bark, reaching a height of 80 and a diameter of 2i feet. 

It occurs in moist situations from Nova Scotia and New Bruns- 
wick westward through Ontario to northern Minnesota, south 
through the northern states, and along the Appalachian moun- 
tains to North Carolina, extending westward to middle Kentucky, 
and Tennessee. 

In this State, where it reaches an average height of 40 feet and 
an average diameter of 12 inches, it is found in the upper part of 
the Piedmont plateau, but is not very common. 

Although it bears seed frequently, young seedlings are uncom- 
mon. The rate of growth is uniformly rapid. The trunk is 
attacked by several borers and the leaves are often stripped 
oflT by caterpillars. 

The leaves, which are borne on slender flattened stems are 
roundish, with 5 to 9 larii:e blunt teeth on each side. The flowers 
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appear before the leaves in spring in drooping cjlindrical catkins, 
the sterile and fertile on separate individuals. Tlie fruit is a 
catkin consisting of small dry capsules, with minute seeds, coated 
with cottony down. The buds are conical and slightly downy. 

The wood is light, soft, not strong, close-grained, and compact; 
light brown in color; the sapwood nearly white. It is used for 
wood pulp, and occasionally for turnery and wooden ware. 

Populns heterophylla, Linnteus. 

(cotton WOOD.) 

A rare and local tree, with oval-oblong crown, dark gray bark, 
and lighter colored branches, reaching a height of 90 and a diam- 
eter (»f 3 feet. 

It occurs on the borders of river sw^amps from Connecticut, gen- 
erally near the coast, to Georgia and western Louisiana, and in 
Arkansas, Tennessee, Kcnturky, Illinois, and Indiana, reaching 
its best development in the basin of the lower Ohio river. 

In this State, where it attains an average height of 70 to 80 
feet, it is found in the rich swamp lands of the lower Cape Fear 
river, and probably elsewhere. 

The leaves are ovate, ^ierrate with blunt incurved teeth, and 
downy on the veins beneath. 

The wood is light, soft, not strong, close-grained, compact ; dull 
brown in color; the thick sa])vvood lighter. 

Populu3 monilifera, Aiton. 

(CAKOLINA VOPLAK. CAROLINA COTTONWOOD.) 

A large tree, with dark brown rough bark and oval crown, 
reaching a height of 170 and a diameter of S feet. 

It oceurs from Vermont to Florida, and westward to Montana, 
Colorado, and New Mexico, growing in low moist soil. It is com- 
mon in the West. 

In this State, where it reaches an average height of 60 to 70 
feet, it is rare, ard is found in the Piedmont plateau. 

It bears seed frccjuently in North Carolina but never abund- 
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antly. Young trees are common on bottom lands along streams. 
Stumps over 18 inches in diameter sprout freely in the open. 

The leaves are broadly ovate, and serrate with large incurved 
teeth. The winter buds are conical, shining brown, and of mod- 
erate size. The Carolina poplar has numerous strong lateral 
roots. 

The wood is very light, soft, not strong, close-grained, com- 
pact, liable to warp, and hard to season ; dark brown in color ; 
the thick sapwood nearly white. It is used for paper pulp, pack- 
ing cabcs, fence boards, and fuel. 

Thuja occidentalism Linnaeus. 
(arbor vit.k.) 

An evergreen tree, of pyramidal habit, with a rapidly tapering 
trunk furnished with numerous small branches at irregular inter- 
vals, reaching a height of 60 and a diameter of 5 feet, or at its 
southern limits reduced to a verv small tree or shrub. 

It occurs from New Brunswick to Lake Winnipeg, south to 
New York, Pennsylvania, Illinois, and Minnesota,, and along the 
Appalachian mountains to North Carolina, growing on wet soil. 
It is verv common in the North. 

In this State, wliero it is l)ut a* shrub or small tree, it is con- 
lined to the mountains. 

The small blunt-pointed or awl-shaped leaves are thickly pressed 
along the branch lets in 4 rows. The flowers are very minute. 
The light brown cones are i inch lonir, and each of the 6 to 12 
oblong rounded scales protects 2 seeds. 

The .wood is very light, soft, not strong, brittle, and very 
durable in contact with the soil; light brown in color; the thin 
sapwood nearly white. It is used for fencing, telegraph poles, 
railroad ties, and shingle-^, and sometimes for cabinet work and 
building. An oil distillel from the leaves has been used in pul- 
monary complaints. 

Gupressus thyoides. LinnaeuH.* 
(white cedar, .iunipek.) 

A slender evergreen tree, with numerous short spreading 

♦Chama'cyparis sphiFroldea, Spach 
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branehes wliiuh cover the greater part of the trntik and form ■ 
conical head, and reddish-brown deeply furrowed or loose bark 
reaching a height of 90 and a diameter of o feet. 

It occurs in deep cold swamps from Maine along the coast to 
Dorthern Florida and Mississippi, and is rare west of Mobile bay. 

Id this State, where it reaches an average height of 40 and an 
average diameter of 2 feet, it grows i?i wet eandy, often peaty, soils 
in the coastal plain region, extending westward to Wake and Anson 
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counties. (Fig. 31 ) It frccjiu'iitly occurs in pure forest, or with 
the white bay, or si:atterGd in stnall clumps, in cyprces and gum 
swamps. 

The juniper bear* seed very plentifully nearly every year. 
Seedlings are cymmon near the ])Hrent trees, but usually die under 
dee]) shade. Fire id very destructive to trees of all ages, and 
extensive areas of valnable timber hiive been burned, particularly 
in the Dismal Swanip. In many swamps largo nuantities of fallen 
trees, sound and lit for iuinbcr, lie buried at varii^us depths. 

The leaves are very small, ovate-jjointed, awl-shaped, and 
closely appresBcd in 4 rows. The male and female flowers are 
separate but oti the same pl»iit ; the male catkins cylindrical, the 
female globose. The cone* are very small and globular, with 
thick scales bearing 2 or more secd^ at the base. The juniper, at 
least in peaty swamps, has a poorly develu])ed tap-root or none at 
all, and long strong superficial lateral roots. 

The wood is very light and t-oft, not strong, close-grained, com- 
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pact, easily worked, nn<l very durable in contact with the soil ; 
light brown in color ; the Bapwood lighter. It is used for boat- 
building, woodenware, cooperage, shingles, interior fiiiisli, tele- 
graph posts, fence posts, railway ties, and in the manufacture of 
lampblack. Charcoal for gunpower is made from the smaller 
trunks. 

The original growth, in most accessible juniper swamps of this 
State, is being rapidly rcmovRd. There still remain, liowever, 
large quantities in Dare, Tyrrell, and tiate^ counties and in the 
Dismal Swamp, which are yet inaccessible. 

JuniperUB vlr^iniana, Linnteus. 

(red OEDAR.) 

An evergreen tree, with pyramidal head, numerous crowded 
drooping branches, and dark brown shaggy bark, reaching a height 
of 100 and a diameter of 6 feet, or at its northern and western 
limits often reduced to a low shrub. (Plate XIII.) 

It is one of the most widely distributed Norlh American trees, 
and occurs in all parts of the United States except western Texas, 
California, and Oregon ; reaching its best development in the 
valley of tlie Red river, Texas. 

In Nortli Carolina, where it grows to an average beiji^ht of 30 
to 40 feet, and an average diameter of II) to 1^ incbes, it is found 







throughout, but is rare and of small size in the Iiigh mountaia 
counties. (Fig. 32.) 
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The red cedar bears seed abundantly nearly every year. Yonng 
trees frequently form a large part of the growth on dry rocky 
fields and hillsides, particularly in the Piedmont plateau region. 
Young growth is often overto])ped and crowded out by faster 
growing pines and oaks, although it can live in deep shade for a 
long time. Small specimens are very sensitive to fire. It is very 
free from the attacks of insects and from all fungal diseases. 

The leaves are small, entire, scale-like, and sharp-pointed or 
obtuse. The flowers are small and inconspicuous, and the fruit ia 
a small ovate smooth berry, dark purple, and covered with a glau- 
cous bloom. On deep loamy soil the red cedar has a well devel- 
oped tap-root and numerous deeply seated lateral roots. 

The wood is light, soft, not strong, brittle, very close and 
straight-grained, compact, easily worked, and durable in contact 
with the soil ; dull red in color; the thin sapwood nearly white. 
It is used for posts, sills, railroad ties, interior finish, cabinet 
making, woodenware, and for lead ))encils to the exclusion of all 
other woods. The wood is cdorous, and an infusion of the ber- 
ries i? used medicinallv. 

Taxodium distichum, Richard. 

(CV PRESS. TJALD CYPRESS ) 

A large tree, of great commercial value, with deciduous leaves, 
a small flat spreading or pyramidal top, and deeply furrowed or 
loose reddish-brown bark, reaching a height of 150 and a diameter 
of 13 feet. 

It occurs in wet situations from I)t laware to Florida and Texas, 
and in Arkansas, Kentucky, Missouri, Illinois, and Indiana ; reach- 
ing its best development in the south Atlantic arid'Gulf states. 
It is common and forins extensive forests. 

In North Carolina, where it reaches an average height of 60 to 
loo and an average diameter of 5 to 7 feet it occurs in the coastal 
plain region (tig. 33), where it is one of the most common trees 
along stream:* and swamps. It is found on a variety of soils between 
a heavy nmd-alluvium and a light sand or rarely on peaty soil. 

Although seed years are frequent, young plants are not common. 



WHITE PINE. 



A growth of guiiis usually follows the eyiiress after lumbering. 
Large specimens have swollen butts which are often hollow. The 




timber has frequently small hollows and ri>tteii spots scattered 
tlirongh apparently sound logs. 

The leaves are deciduous, Hat, linear, and in two rows on the 
slender branchlete. The male and female flowers are borne on 
the same tree; ilie male in drooping flexible catkins, the female 
in ovoid catkins, singly or in small clusters. The fruit is a small 
dark brown globular cone with thick scales. There arc many 
deeply penetrating lateral roots, and long superficial roots from 
which the " cypress kneea " grow to a height of one to four feet. 

The wood is light, soft, close and straight-grained, not strong, 
compact, easily worked, and very durable in contact with the 
soil; light or dark brown in color; tiie sapwood nearly white. 
The lumber is known comniercially in two varieties, the black and 
white cyi ress, of which the former is heavier, harder, and more 
dnrable. It is used for construction, cooperage, railroad ties, 
fencing, shingles, water pipes, and interior tinish. 

Mu<:h of the cypress has been removed along the larger streams 
and fr mi the more accessible swamps in tlie northeastern counties 
for the manufacture of lumber and shingles. Large (juantitiea, 
however, are still standing in the State. 

Pinus strobus, LinnicuH. 

(white riNE.) 

A large tree, of tiie first conunercial importance, with horizontal 
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branches, and rough furrowed dark grayish-brown bark, reaching 
a height of 170 and a diameter of 11 feet. (Plate XIV.) 

It occurs from Newfoundland to the Winnipeg river, south 
through the northern states to Pennsylvania, Michigan, Illinois, 
Iowa, and along the Appalachian mountains to Georgia; reach- 
ing its best developn)ent in the region of the Great Lakes. 

In this State, where it attains an average height of 60 to 70 
and an average diameter of 2i feet, it is confined to the mountains. 
It grows for the most part at an elevation of 1,500 to 3,500 feet, 
and is found along the Blue Ridge, and scatteringly in the coun- 
ties west of it. (Fig. 33, p. 123.) 

The white pine bears seed at intervals of from 2 to 4 years. 
Seedlings are common in open woods, and in old fields on dry 
poor soil. It prefers a sandy loam, but is found on clay and on 
«andy soil. It grows usually on rich land or on high dry etony 
ridges, and often forms large patches of nearly pure forest. The 
growth is slow for the first 4 to 7 years, then very rapid for 40 
to 60 years, after which it again grows slowly. It is a long-lived 
tree, sound specimens having been found 350 or 400 years old. 
Specimens under 10 inches in diameter are sensitive to tire. 

In the northern states the grub of the pine borer or sawyer, 
Monohamnus confusor, Kirby, attacks the sound timber, though 
less frequently than that of decaying trees. The white pine 
weevil, Pissodes strobi, Peck, causes a great deal of injury by 
entering and destroying the ieaders. This species is also subject 
to the attack of the grubs of various bark beetles. 

The leaves are soft, slender, in fives. The male catkins are 
oval, the female long-stalked and cylindrical; the cones long, 
narrow, slightly curved, and tapering to a point. The seeds are 
small, smooth, and ovate, with thin wings about 1 inch long. 
The roots, which are remarkable for their durability, usoallj do 
not ))enetrate deeply into the soil. 

The wood is light, soft, not strong, very close and straight- 
grained, compact, easily worked ; light brown in color ; the sap- 
w^ood nearly white. It is used for lumber, shingles, laths, build- 
ing material, cabinetmaking, interior finish, matches, wooden- 
ware, and domestic purj)c)ses, and is altogether one of the most 
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naefnl timbers of the United States. Its threatened exhauetioii ia 
therefore a serious matter. 

PinuB tteda, LinQsae. 

(LOBLOLLr PINE. OLD FIELD PINE. SHOET-LEAF PINE. SWAMP PINE, 
BLASB PINE. KOSEMART PINE. NORTH CAROLINA PINE.) 

A large and valuable tree, with a long clear stem, a large ovoid 
crown, and reddish-brown bark divided into flat rectangular 
plates, reaching a height of 150 and a diameter of 5 feet. 
(Plate XV.) 

It occnrs from Delaware to Florida and Texas, generally near 
the coast, and north to the valley of the Arkansas river ; reaching 
ita best development in eastern North Carolina. 




In this State {fig. 34), where it attains an average height of 
50 to 70, and an average diameter of 2 to 3 feet, it is found on a 
great variety of soils and situations from the sea level to an 
elevation of 1,000 feet. The original growth is on moist deep 
soil, but the second growth has sprung up largely in old fields, 
often replacing the long-leaf pino on the moister loamy lands. 

It bears seed generally every year, and abundantly onre in 2 or 
3 years, but much of the seed is imperfect. Seedlings are very 
common on rather moist soil in abandoned fields. The rate of 
growth, under sufficient light, is very rapid. 

The slender light green leaves are usually in threes, with 
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rather long close sheaths. The cones are ovate-oblong and 3 to 4 
inches long; the scales terminate in short rigid spines. This 
species has a tap-root and many strong deeply penetrating lateral 
roots. 

The wood is light, not strong, brittle, very coarse-grained and 
not durable ; liglit brown in color, the very thick sapwood orange 
or often nearly white. It is used for lumber and fuel. Turpentine 
is sometimes obtained from this tree. 

Pinus rigrida. Miller. 
(pitch pine, black pink.) 

A tree, with an oblong crown, spreading branches, a cylindri- 
cal, and often crooked stem, and rather flaky dark reddish-brown 
bark, reaching a height of 80 and a diameter of 3 feet. 

It occurs from New Brunswick to the northern shores of Lake 
Ontario, south through the Atlantic states to northern Georgia, 
and westward to West Virginia and Kentucky. A very common 
tree. 

In this State, where it reaches an average lieight of 50 to 70 
feet and an average diameter of 18 to 24 inches, it is found in the 
western part of the Piedmont plateau region and in the moun- 
tain counties south of the French Broad river. (Fig. 31, p. 120.) 
It grows on dry, often sandy or gravelly ridges, mixed with the 
short-leaf and scrub pines. 

It produces seed often and in abundance, and the seedlings, 
which require a good deal of light, are common in dry open situ- 
ations, and in old field?. Young trees sprout from the stump to 
some extent, but the sprouts are J^hort-lived. The resistance of 
the pitch pine to fire is exceptionally great. 

The rigid flattened leaves are usually in threes, from short 
sheaths, and 3 to 5 inches long. The cones are ovate and from 2 
to nearly 4 inches long, the scales armed with a short recurved 
spine. 

The wood is light, soft, not strong, brittle, and coarse-grained; 
light brown or red in color; the thick sapwood yellow or often 




OR SAVANNAH PINE 



POND PIKE. SAVANNA PINK. 12l 

nearly white. It is used for fuel, charooal, and cottrte lumber. 
It has been sparingly cnt fur hiiriber in North Carolina. 

Knus serotiua. Michaux, 

(pond pine. savanna pine. swamp pine. POCOSIN PINE.) 

A small tree, with a short <;ylindrical trunk, luinieroiie short 
lirancheB, and smooth dark brown bark broken into ret^tangnlar 
plates, reaching a height of SO and a diameter of 3 feet. (Plate 
XVI.) 

It occurs on low peaty or wet sandy soils of the worst quality, 
from Xorth Carolina to Florida, near the coast. 

In this State, where it reaches an average iieight of 4(i to 50 
feet, it is eomtnon in the small swamps of tiic coastal plain, and 
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is occasionally found in the Piedmunt plateau region. (Fig. 35.) 
It bears seed freijuently, and yonng growth is common on wet 
Boil near old trees and mixed with the second growth of loblolly 
pine- A great deal of the seed wilt not germinate. It is more 
sensitive to iire than the loblolly pine. f">ld spedniens are often 
hollow or red-lieartcd. 

The leas-es arc in threes, 5 to >i inches hfJig, somewhat shorter 
and from shorter sheaths than those of the loblolly j.ino. The 
cones frequently remain on the tree several years before dropping 
their seed. They arc round ovate, '2 to 3 inches long, with scales 
ronnded at the apex and have a small weak prickle. 
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The wood ie heavy, eoft, not Btrong, brittle, coarse-grained; 
dark orange in color; the thick eapwood pale yellow. 

In eome sectionB of the State the pond pine is tnaitufactured 
into lumber with the loblolly, from which it is not distinguished 
commercially. 

Pinus virginiana, Miller.* 

(jersey pink, ceuak pine, spruce pine, scrub pine.) 



A slender tree, with a short stem, very niimerons limbs which 
form Hn open oval or conical crown, and red-brown freqiientlj 
scaly bark, reaching a lieiglit of liiU and a diameter of 3 feet. 

It occurs from Now York, generally near the coast, to Georgia, 
and westward to Kentucky, and Indiana ; reaching its best devel- 
opment west of the Appalachian mountains. 

In this Slate, where it grows to a height of 20 to 40 feet and a 
diameter of 12 to 15 inches, it occnrs sparingly in the Piedmont 
plateau on gravelly ridges with the short-leaf pine, and along the 
foot and on the spnrs of the Blue Ridge luui'li more abundantly, 
mixed with the white and pitch pines, or sometimes forming 
small patches of pure forest. It is also found west of the Blue 
Ridge. (Fig. ;m.) 
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Seed is produced plentifully once in 2 or 3 years, and seedlings 
are very common, particularly in old fields, together with those 
■PtuDS Inoiia, Alton. 
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of the short-leaf pine. The rate of growth is very rapid, but the 
tree is short-lived. 

The leaves are short, 2i to 3 inches long, rigid, in short sheaths, 
and usually in twos. The cones are light brown, solitary, curved, 
and oblong-conical, the scales armed with a rigid prickle. The 
root system is inclined to be somewhat heart-shaped, with a well 
developed tap-root. 

The wood is light, soft, not strong, brittle, close-grained and 
durable ; light orange in color ; the thick sapwood nearly white. 
It is used for fuel, water pipes, and pump logs. In North Caro- 
lina it is used in the manufacture of charcoal, and to some extent 
for fencing. 

Pinus puDgrens, Michaux. 

(table MOUNTAIN PINE.) 

A tree, with rough reddish-brown bark and a large spreading 
crown, reaching a height of 60 and a diameter of 3J feet. 

It occurs along the Alleghany mountains from Pennsylvania to 
Tennessee, wherfe it reaches its best development. A common 
tree, sometimes forming pure forest. 

In North Carolina it attains an average height of 30 to 50 feet, 
and an average diameter of 12 to 20 inches, and is found only 
along the Blue Ridge and the ranges immediately eastward on 
the driest, most barren ridges, usually associated with the pitch 
pine, and the chestnut and scarlet oaks. It is most abundant in 
the southeastern parts of Macon and Jackson counties. (Fig. 36, 
p. 12S.) 

It bearri seed abundantly ; seedlings are common in open woods 
near the old trees, and in abandoned iields. 

The leaves are 2 to 2J inches long, stout, and generally in twos. 
The light yellow very compact cone, 3 inches long and 2 inches 
broad at the base, has very broad strong sharp spines, 1-6 inch 
long, bent toward the top ot* the cone. 

The wood is light, soft, not strong, brittle, coarse-grained ; light 
brown in color; the thick sapwood nearly white. It is used for 
charcoal and to some extent in construction. 
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Piaus echinata, Uiller.* 

(huokt-leak pin?;, vki.i.ow i-ine. si-kuce pink, eoskmary pise, 
heart pine.) 

A tree of coinnicrciHl iiiiportuii<-<>, witli m long clear stem, a 
broad cival ciowii, nml l>ro\viiigli-ruii Imrlc broken into rei;tHiipnlar 
piati'p. i-eacbinj: a.lieiL'lit of Km ami a diameter oC +i feet. 

It occurs friim New Vork to P'lorida and Texas, throngli Arkaii- 
8fls to Indian Territoiy, Kansac, and MisBonri, and in Illinois: 
rcacbiiij; its beet development in Luiiieiana, Arkansas and Tesa?. 

In Nortli CaroliiiH, where it grows to a height of 70 to 90 feet 
and a diameter of 2 to 3i feet, it is fonnd throughout, and enters 
into the composition of most upland forests. It appears less com- 
monly in the (coastal plain region, being especially rare south of 
the Neiise river (Fig '^^ ) 
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The short-leaf pine produces some seed annually, and bears abun- 
dantly about once ill three jeanj. Seedlings are common on well- 
drained soil, occupying abandoned Helds and often growing in mix- 
ture with the loblolly pine. The rate of growth in youth is verv 
rajiid. On hi'jii ex]>osed situations it is sometimes thrown by the 
wind. 

The dark green slender leaves are usually in twos, from a long 
shuiili, and 3 to 5 inches long. The cone, smaller than that of 
thr other North Carolina v>iues. and armed with slender short 
'Pinus mills. Hicbaux. 
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spines, is rarely 2 inches lon^. It has a strong taproot and sev- 
eral lateral roots. 

The wood varies greatly in quality and in the amount of sap- 
wood. It is heavy, hard, strong, and generally coarse-grained ; 
orange in color; the sapwood nearly white. It is much used for 
lumber, for which purpose it is only inferior to that of the long- 
leaf pine. 

In the middle sections near the railroad it has been largely 
removed. I-|^rge quantities still remain, however, in Stanly,- 
Cabarrus, Randolph, Caswell, Davidson, Surry, Wilkes, Alexan- 
der, Iredell, Yadkin, Cleveland, Rutherford, and Caldwell coun- 
ties. The amount sawed in this State in 18J*4 probably was be- 
tween 50,000,()0i) and 60,000,000 feet, board measure, the larger 
])art of which was for local use. 

i)\) account of its tendency to spring up in old fields and open 
woods, and rhe excellent (juality of its timber, the short loaf pine 
is probably destined to assume very extensive economic importance 
in the future. 

Pinus palustris, Miller. 

(lon(jlkaf imnk.) 

A tree of the first commercial value, with a Ioujlt slender trunk 
free from branches, a small round head, and thin bright red- 
brown thin-scaled bark, reaching a height of 95 and a diameter 
of 4 feet. (Plate XVII.) 

It occurs from Virginia to Florida and Texas, rarely beyond 
l.oH miles from the coast, and reaches its best development in 
northeastern Texas on the gravelly upla?ids of the valleys of the 
Sabine and Trinity rivers. 

In North Carolina, where it reaches an average height of 70 
feet and an average dianjeter of 15 to 20 inches, it is found (fig. 
3S) in ])ure forest from the Neuse river southward, occupying all 
the highest and driest sandy lands from the coast to within a tew 
miles of Troy, in Montgomery county, and Rockingham, in Rich- 
mond county. Only along its western limits does it occur associated 
to any extent with other trees. The long-leaf pine formerly extended 
in an almost unbroken forest to Virginia, but it has been either 
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entirely cut out or so iniicti tliinned that it ib of little oomtiiercia) 
value north of the Neuse river. The loblollj pine has for tiie 
most part taken itB place, except on very dry and sterile soil?. 
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The long-leaf pine bears seed very abundantly only at long and 
irregular intervale. A fair production of eecd occurs aboiit once 
in 5 years, while in the intermediate years the yield is sniall and 
localized. After a seed year the young plants are very abun- 
dant throughout the woods, but are killed in large numbers either 
by forest fires, by the dense shade, or by swine rooting tbeni up 
to devour the sweet tender roots. Yonng trees are very sensitive 
to fire. After the first four or five years trees in the open irrow 
very rapidly u!itil about 15 years old, particularly in height, after 
which time the growth is slow. When the long-leaf pine is {'Ut 
or burned, and prevented from reproducing itself on account of 
fires and swine, the loblolly pine often follows on damp soilt^. and 
scrub oak or fork-leaved black-jack oak on high dry sandy lands. 

The timber loss by fire on long-leaf pine lauds in 1S93 amounted 
to not less than 1^100,000. At rare intervals extensive tracts are 
destroyed by bark beetles. Scattered trees are injured in locali- 
ties where the dead tops have been left in the woods after lum- 
bering. Beetles attack trees which have been injured by turpen- 
tine opeiations, which often so weaken them that many are thrown 
by the wind. In 1893 the losses, principally through this causf. 
amounted to between ten and fifteen million feet, board measure. 

The leaves are 10 to 15 inches long, in threes from long sheaths. 
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and clustered on the ends of the thick scaly branchlets. They 
reiuain on healthy trees about 3 years, but on boxed trees only 
about two. The sterile flowers are rose colored, appearing about 
the first of April, and the large silky winter-buds are white. The 
cones are light brown, cylindrical or conical-oblong, 6 to 10 
inches long, and have thick scales armed with a stout blunt spine. 
A tap-root is developed in early life and is often forked. The 
root siystem of old trees tends to be heart-shaped with the lateral 
roots penetrating deeply. 

The wood is heavy, hard, strong, tough, coarse-grained, and 
durable; light red or orange in color; the thin sapwood nearly 
white. It is WM'dely used for construction of all kinds, interior 
finish, fencing, railroad ties, etc. Turpentine, tar, pitch, rosin, 
and spirits of turpentine are obtained almost exclusively from 
this species. 

The largest bodies of standing long-leaf pine are in Moore, 
Montgomery, Cumberland, Robeson, and Bladen counties, and 
probably not more than 50,000 acres still remain unboxed. Wil- 
mington has for a long time been an important centre for 
the manufacture of lumber from this species, and much has also 
been cut in the Aberdeen district in Moore and Cumberland 
counties. 

Picea nigra, Link. 

(black spruce. he BALSAM. LASH HORN. TAMARAC.) 

A tree, wMth spreading branches which form a conical crown, a 
long cylindrical trunk, and dark brown scaly bark, reaching a 
height of 90 and a diameter of 4 feet. (Plate XVIII.) 

It occurs trom Newfoundland to Hudson bay, the mouth of 
the Mackenzie river, and the eastern slopes of the Rocky moun- 
tains, and south through the northern states to Pennsylvania, 
Michigan, Wisconsin and Minnesota, and along the Appalachian 
mountains to North Carolina. 

In this State, where it is confined to the upper slopes of the 
highest peaks, above an elevation of 5,000 feet, from Elk Knob 
in Ashe to Clingman's Dome in Swain count}', it forms pure 
forest or toward the summits is mixed with Carolina fir and 
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beech, and reaches an average height of 40 to 50 feet and an 
average diameter of 15 to 20 inches. In favorable localities at 
its lower limits, it attains a height of nearly 100 and a diameter 
of 4 feet. 

It bears seed in abundance, in this State, only at long and irreg- 
ular intervals. Young growth, however, is common in the thick 
woods. 

Great quantities of spruce have been destroyed by bark beetles, 
notably in Maine and in the Adirondack mountains of New York. 
A bud worm, Tortrix funjitVrana, Cliniens, which attacks the 
shoots and foliage, is one of its most deadly enemies. 

The dark green needle-shaped rigid leaves are scattered on all 
sides of the slightly downy hranchlets. The cones are ovate or 
ovate-oblong and 1 to li inches long, witli thin roundish scales. 

The wood is light, soft, not strong, close and straight-grained; 
light red, or often nearly white in color ; the sapwood lighter. It 
is used for construction, shipbuilding, piles, posts, railroad ties, 
etc. S])ruce beer is made from this species. • 

The largest bodies of spruce, in North Carolina, are oa the 
Black mountains in Yancey county, Grandfather mountain in 
Watauga, the Balsam mountains in Haywood, and the Great 
Smoky mountains in Swain county. 

Tsuga canadensis, Carri^re. 

(hemlock. SPRUCP PINE.) 

A large tree, with a large conical cro\\n, numerous spreading 
branches, and dark red-brown deeply furrowed bark, reaching a 
height of no and a diameter of 6 feet. (Plate XIX.) 

It occurs generally' on northern slopes from Nova Scotia to 
northern Wisconsin, and south to Delaware, Michigan, central 
Wiseonsin, and along the Appalachian mountains to Alabama; 
reaching its best development in the high mountains of North 
Carolina and Tennessee. 

In North Carolina, where it attains an average height of 70 to 
80 and an average diameter of 2 to 8 feet, it is common in the 
mountains in cool ravines along streams on loamy or rich vegeta- 
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ble soil, associated with cherry birch, yellow birch, and the 
Rhododendron. (Fig. 35, p. 123.) 

It bears seed frequently, and young seedlings are connnon in 
the shade of the old trees. The hemlock is very free from the 
attack of injurious insects. Tall trees in exposed situations are 
often thrown by the wind. 

The (lark green leaves are linear, flat, obtuse, two-ranked, and 
whitish beneath. The cones are small, oval or oblong, with the 
scales smooth and entire. The hemlock has numerous spreading 
lateral and superficial roots. 

The wood is light, soft, not strong, brittle, coarse and crooked- 
grained, ditiicult to work, liable to windshake and splinter, and 
not durable ; light brown or often nearly white in color ; the sap- 
wood somewhat darker. Commercially two varieties, the red 
and the white, are recognized. The coarse lumber is used for 
construction, outside finish, and railroad tics. The bark is 

extensively employed for tanning, and yields a powerful astrin- 
gent. Canada or hemlock-pitch is made from this species. 

A good deal of hemlock has been cut near Cranberry for the 
bark, and large quantities of logs have been floated down the 
branches of the Tennessee river from Graham and Swain coun- 
ties to Knoxville, Tenn. 

Tsugra caroliaiana, Eo^eliuaau. 

(CAROLINA HEMLOCK. HEMLOCK. SPRUCE PINE.) 

A tree, with conical crown, numerous branches upon two-thirds 
of the stem, and rough thick red-brown bark, reaching a height 
of 50 to 70 and a diameter of 2 to 8 feet. 

It is found locally along the eastern Appalachian mountains 
from the Saluda mountains, South Carolina, to A.she county in 
North Carolina, where ifoccurs on clift's along the South I^ork of 
the New river, near Elk Cross-roads, and on spurs of the Blue 
Ridge; also in the gorge of the Doe river in (>arter county, Tenn. 
(Fig. 35, p. 123.) It grows on dry and roeky ridges, rarely form- 
ing pure forest. 
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The Carolina hemlock bears seed frequently, but usually not in 
abundance. Seedlings are common in dense woods. 

The leaves are longer and more scattered than those of the 
common hemlock, to which the tree bears a general resemblance. 
The cones are larger, drooping, and with spreading scales. 

The coarse-grained brittle wood is light and soft ; light brown 
tinged with red ; the sapwood nearly white. 

Abies flraseri, Lindley. 

(balsam.) 

A tree, with conical crown, numerous spreading branches, and 
light gray rather smooth bark, reaching a height of SO and a 
diameter of 2 feet. 

It occurs on moist slopes at an elevation of 5,000 to ♦>,5<m» feet, 
upon the mountains of North Carolina and Tennessee, often form- 
ing considerable forests. 

In this State, where it reaches an average height of les& than 
40 feet and an average diameter of 12 to 15 inches, it is common 
on the highest summits of the mountain region, but it does 
not occur below 4,000 feet. It usually forms pure forest, but 
is found mixed with the black spruce, and to a less extent with 
beech and the birches. 

It bears seed at rather long intervals, but seedlings are com- 
mon under the shade of the old trees. The growth in youth is 
rapid. 

The leaves are somewhat two ranked, linear, flattened and 
obtuse, and remain on the trees for several years. The cones are 
1 to 2 inches long. 

The wood is very light, soft, not strong, coarse-grained ; light 
brown in color ; the sapwood nearly white. It is little used. A 
thin, clear liquid called turpentine or bahsam, derived from blisters 
on the bark, is used for cuts and sores. 

Sabal palmetto, Loddiges. 
(i*almp:tto.) 
An endogenous tree, destitute of branches, with a small oval or 
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globose head formed of the large round leaves, and rough furrowed 
dark brown bark, reaching a height of 40 and a diameter of 3 
feet. (Plate XX.) 

It occurs from Smith Island off Cape Fear river. North Caro- 
lina, to Kev Largo, Florida, and along the Gulf coast to the 
Appalaehicola river ; reaching its best development on the west 
coast of Florida, south of Cedar Keys. 

In North Carolina, it is found on deep sandy or loamy soil 
with the live oak, American olive, and water oak, and attains a 
height of 30 feet and a diameter rarely exceeding 18 inches. Its 
rarity renders it of little commercial importance. 

The leaves are large, fan shaped, palmated, and borne on stems 
18 to 24r inches long. The flowers are small, greenish, and in 
small dusters, and the fruit is a small rounded drupe. 

The w«)od is light and soft ; light brown in color ; the fibro- 
vascular bundles hard, dark, and difficult to work. It is imper- 
vious to the attacks of the teredo, very durable in water, and is 
largely used for piles and wharves. The inner portion of the 
young plant is edible, and is often pickled. 
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THE FORESTS OF NORTH CAROLINA. 



By W. W. Ashe. 



FOREST DIVISIONS. 

North Carolina can be divided topographically into three well- 
irked divisions : 

1. The coastal plain region, or coastal division lying to the 
itward and extending inland from the coast for a distance of one 
ndred to one hundred and fifty miles, has an aggregate area 
proximating 24,000 square miles. Its surface is that of a gently 
dulating plain of slight elevation (ten to fifty feet above sea 
^el) and more nearly level surface eastward, and becoming more 
5vated (three hundred to five hundred feet) and rolling along its 
stern border. The upland soils are sandy loams and loams, 
•ely stiff, moderately fine and even-grained. To the north 

the Neuse river loams and loose loams are the more frequent 
land soils; to the south of this river they are more sandy. In 
3 more eastern portion of this region, in the vicinity of the coast, 
3 numerous and extensive swamps, due either to insuflicient 
rface drainage, or the presence beneath the surface soil of 
permeable strata. Their soils are silty and clayey, and com- 
et ; or sandy and loamy, and loose; over limited areas they 
e peaty ; where they border the larger streams, that have their 
ad- waters beyond the coastal plain region, they are silty with a 
lall admixture of vegetable matter. 

In this region the normal annual temperature is. about 61°F. : 
d the normal annual rainfall about fifty five inches. 

2. The Piedmont plateau recjion, extending westward from the 
astal plain, lies parallel to the Atlantic shore, and to the Blue 
idge, the eastern base of which marks the region's western bor- 
ir. It is an extended pene])lain, one hundred and fifty to two 
indred miles in width, and has an area of about 22,000 square 
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miles. In the east its surface is rolling, but adjacent to the larger 
streams, and toward the western limit, it becomes more hilly and 
rugged, and in places even mountainous, being penetrated by 
spurs from the Blue Ridge. It has an average altitude above sea- 
level of 850 to 900 feet, but rises at the highest peaks to a little 
over 3,000 feet; along its extreme eastern border it is not over 400 
to 500 feet. On the uplands the soils may be described in gen- 
eral terms as loams, sandy in some places and clayey in others, 
formed by the decay of slates, gneisses, granites, and other crys- 
talline rocks. Along the numerous streams the soil is usually 
a fluvial deposit : a rich dark-colored loam, containing a vary- 
ing proportion of vegetable matter. 

The Piedmont plateau region has an average temperature of 
about 58.5° or 59° F., and an annual rainfall of about fifty 
inches. 

3. The mountain rkgion embraces an irregular and mountain- 
ous tal)le-]and, which lies between the escarpment of the Bine 
Ridge on tiic east and the Great Smoky mountains on the west. 
Numerous i-ross-chains, separated by narrow valleys or broader 
river basins, connect these two mountain ranges. The region has 
an average altitude above sea level of about 3,500 feet , but rises 
(at Mt. Mitchell) to 6,711 feet. It has an area of nearly 6,000 
square miles. Although the mountain slopes are often steep, the 
soil is usually fertile, being a loam of varying physical character 
but generally rich in humus, open or porous and easily cultivated. 

The average temperature for the region probably approximates 
50° F., varying from 57.8° F., at Hot Springs, to an estimated tem- 
perature for the summit of Mt. Mitchell of less than 38° F. :* the 
normal annual precipitation is about 57 inches. 

The rainfall throughout the State is about evenly distributed 
through the seasons ; more falls, however, in July and August, 
and less in October and November, than at other seasons. 

There are few late spring frosts ; and only occasionally are 
there early autumn frosts before the wood has ripened at the end 
of the growing season. 

*( llmatoloik'y of North ( arolina, X. C. At^r. Exp. Sta. Kept., Kalelgh, 1886: p. \m. 
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Coinciding in general with the three topographic divisions 
described above are three well-marked forest divisions. That 
lying to the eastward, will be called the coastal plain forest 
* region. It includes the northern part of the great southern mari- 
time pine belt which, more or less interrupted, but retaining its 
characteristic arborescent growth, extends from eastern Virginia 
to eastern Texas. It corresponds to the Louisianian zone of the 
biologists. 

The second forest division will be considered as the Piedmont 
forest region. The forests of this region are typical of the hill- 
country of the South Atlantic and Gulf states, and corresponds 
to the Carolinian zone of the biologists. 

The most western division will be considered as tlic inoimtain 
forest region. It forms almost the southern portion of the Appa- 
lachian forests which extend from northern Alabama to Pennsyl- 
vania and New York, and is the Appalachian life zone of the 
biologists. On the higl er mountains, but on no peaks under 
5,000 feet elevation, occur isolated groups of forests, which are 
referred by the biologist to a more northern zone, the Canadian ; 
but these forests are not important enough, or sutHciently exten- 
eive in this State, to reijuire more than a slight description. 

FORESTS OF THE COASTAL PLAIN REGION. 

The forests of the coastal plain region are characterized h^ a 
dominant growth of pines* on the uplands, except over limited 
areas where broad-leaf evergreen trees are dominant ; and conifers 
of several species, associated with broad-leaf trees, matiy of them 
evergreen, on the lowlands. 

The variations in the character of the forests of the coastal 
plain region are the result of the influences of three factors : 
(1) The maritime conditions, due to the proximity to tlie ocean 
and sounds, whicii perceptibly afl^ect the composition of the forest 
only in the immediate vicinity of the coast; (2) elevation above 
the sea level, which is so slight as to cause evident effects only 
along the western limits of the region ; (3) differences in the soils, 
to which is largely due the distribution within the region of the 

*Pines occurrlut? over the larger portion of this region all have :j leaves to the sheath. 
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economic forests. The influence of the two first factors is through 
the temperature and relative humidity of the locality aflecting 
the length of the growing season, the average annual temperature, 
and the amount of heat, or the extremes of heat or cold. 

The conjoined efl'ects of these factors separate the forests of the 
coastal plain region into three parallel zones or belts: (1) The 
maritime forests, lying to the eastward along the coast, and under 
the influence of the sea ; (2) the forests of the pine belt ; (3) the 
transitional forests lying along the western border of the region. 

MARITIME FORESTS. 

The maritime forests, extending northeast and southwest along 
the entire coast-line, rise from high-water mark, cover the narrow 
islands, the so-called banks skirting the coast, and on the main- 
land extend inland for a short distance, fringing the margins of 
the numerous streams, bays, and inlets about as far as tidal eflects 
occur. Tliis area is only a few hundred square miles in extent, 
having a length of about two hundred and fifty miles and a 
breadth in this State rarely exceeding four or five. 

THE SOILS OF THE MARITIME DIVISION. 

The upland soils of the maritime forest belt are of sand or ex- 
' ceedingly loose sandy loams, in a few places calcareous or limy ; 
being sea beaches, or the remnants of former beaches lying within 
the existing one, and bordering the sounds and the narrow inlets. 
There is scarcely a diflerentiation into soil and subsoil, except 
occasionally in the larger proportion of organic matter contained 
in the superficial layers. Both upper and lower layers are 
identical in consistency, formed of large-sized and even-grained 
sand, with a small proportion of lime, in the form of calcium 
carbonate, from the weathering and disintegration of marine 
shells. The land surface rises usually only a few feet above high 
tide, though in a few places there are altitudes of 40 feet or more. 
Where tiie soils are fine-grained they are continually moist from 
water suspended by capillarity ; where coarser and porous, they 
are soon dry, superficially, even soon after rains. The surface is 
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rolling, and in a few places tliere are hills with broad rounded 
crowns, where tlie force of wind and surf has lifted the loose ^and 
high above the generaMevel. 

CONDITION OF THE FORESTS. 

The forests of this maritime area are composed chieHv of 
broad-leaf evergreen trees: water oak, laurel oak, live oak, 
devihvood, mock-orange, smooth sweet bay, j)almetto, yaujmn and 
myrtle, with a single resinous species, the red cedar; while broad- 
leaf deciduous trees are represented chiefly t)y the southern lin, 
prickly ash,^ buckthorns, planer-tree and water hickory, but these 
arc not abundant, and are nearly confined to the alluvial soils or 
those richest in organic! matter. The laurel oak and live oak are 
the most characteristic trees, being common throughout, and not 
beincr found in this State farther inland; althouirh to the southward, 
following the isothermal, they occur far from the coast. Other 
trees whicli in this State are limited in their distribution to the 
maritime forests, are the devil wood, mock-orange, smooth sweet- 
bay, palmetto, planer-tr(»e and n»agnolia. The water hickory, 
found on the banks of the larger streams, extends a few miles 
farther inland than most of these tree:?, an<l the same may possibly 
be true of the ])laner-tree ; while the water oak, red cedar and 
one spi'(*ies of buckthorn extend to within the Piedmont plateau 
region. 

The growth of the original forest where it is yet preserved is 
from 40 to ()D teet in height, the trees short-boled, the crowns 
large and spreading, interlaced into a dense canopy. Water oak, 
laurel oak, live oak, red cedar, smooth sweet bay, holly, and mock- 
orange, in relative abundance about in the order named, consti- 
tute from one-half to over three-fourths of the growth. Where 
culling has been carried on occasional loblolly pines have gained 
a foothold, or abundant-seeding species likeyauj)on, red cedar and 
the laurel oak have greatly multiplied. 

Beginning at the Virginia line and passing to the south, there 
is a constant increase in the number of species present, so that 
while only a few species are represented beyond the Albemarle 
sound the number reaches a maximum in this State at and around 

•See p. 19. 
10 
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the mouth of the Cape Fear river, where at least two species find 
their northern limits. This enables the maritime forests to be 
roughly separated into two divisions : one lying to the north of 
Cape Hatteras, which ])oint may be considered to mark the divis- 
ion between the two ; and the other to the south of this cape. In 
the northern division, water oak and live oak, and red cedar form 
nearly the entire arborescent growth ; while in the southern, with 
these occur the laurel oak, mock-orange, and, but irregularly dis- 
tributed, the palmetto, devilwood, and magnolia. The palmetto 
is confined to Cape Hatteras and Sniith's Island, the magnolia to 
the coast region of l^>rnnswick county. 

Where the soils are more moist, the growth is largely i»f water 
oak and laurel oak, holly, smooth sweet bay, and mock-orange, 
with occasional lins, or other kinds of oaks in addition to those 
named above, which form a dense uppei* story : beneath them are 
small shade-bearing trees or shrubs. The forest floor is good 
and the humus deep. Wliere the soils are drier, either from 
greater coarseness of the sand or from being more elevated above 
sea level, red cedar, live oak and prickly ash, enter more largely 
into the composition of the forest, the trees being smaller in size 
and with shorter boles. On the driest soils, the growth is 
restricted to scattered groves of red cedar, half shrubby forms of 
the live oak, thickets of plum and yaupon, and other shrubs which 
ra])idly propagate by means ot root-shoots and suckers. 

Probably not over one-half of the area is wooded : the remaininjr 
])ortion is naked, only a small part of it being under cultivation. 
In places along the coastal islands, and this is particularly true to 
the north of Cape Hatteras, there are great stretches destitute of 
all tree growth, the soil being a coarse beach-sand, the surface of 
which rises into parallel ridges which reach a height, in places, of 
To or more feet above sea level ; and this sand, being fixed by no 
network of plant root-tibers, and containing no binding ingredient, 
is constantly shifting under the impact of the winds. Some such 
areas were originally forest-covered, but once cleared, and the 
humus, which was slightly cohesive, destroyed, the constant move- 
ment of the sand before the w^nds, which have piled it into shift- 
ing dunes, has prevented a general growth of any kind from secur- 
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ing a foothold. Fishermen's houses have been destroyed by these 
moving dunes and their sites obliterated, and others are menaced 
bv them. Considerable areas of forest have been destroyed by the 
roots of trees being dee])ly covered with sand or the entire forest 
buried, thus increasing the extent of the shifting dunes. Occa- 
sional clumps of prickly ash and devilwood, which put forth adven- 
titious roots from the young twigs as they are partly covered by the 
sand, or thickets of shrubby live oak, plum, and shrubs which 
sucker freely, maintain themselves in some places for many years. 
All oaks, except the youngest, are killed by such moving dunes. 
Red cedar, holly, palmetto, mc^ck-orange and myrtle, not rooting 
from the young wood, are quickly destroyed by the covering of 
sand. 

A maritime dune, over two miles in length and twenty feet in 
height, is now moving across iSmitlrs Island, which lies at tlie 
mouth of the Cape Fear river. Starting in the southwest part of 
the island, and moving to the northward, it lias already destroyed 
the forest along the southern edge of the island. 

Commercially tliese forests are unimportant except where they 
produce, on some of the islands, a limited number of red cedar 
posts. Their protection is worthy of consideration, however, as 
they act as a safeguard in preventing the formation of inlets 
which would impair existing water-ways. 

THE FORESTS OF THE PINE BELT. 

These forests extend from within a few miles 'of the sea coast 
inland to near the western limits of the coastal plain region, and 
embrace the greater portion of the economic forests of* the region 
as well as cover the greater part of its area. 

FOREST TREES. 

The pines growing in this pine belt are the long-leaf, the lob- 
lolly, the pond and in some places the short-leaf. They are for 
the most part confined to the uplands, and form the dominant 
growth with broad-leaf trees beneath them, or occur as a pure 
growth. Other coniferous or resinous trees found are the cypress, 
white cedar, and red cedar, all of which in the original forests are 
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confine<l to tiie lowlands. The broad-leaf trees are chiefly water 
oak, willow oak, Spanish oak, swamp chestnut oak, overcup and 
post oaks, and such sinaller species of oak as upland willow oak 
and the black-jack oak, which, thou<rh very abundant, are at 
present economically of little value; sweet ^»im, water gum and 
tupelo, elms, red maple, hackberry, hickories (chiefly the white, 
shai^bark, and bitternut), and dojy^wood. 

The larc:er broad-leaf trees, with the cypress and cedars, are con- 
flned to the lowlands and better class of soils, pines supersedinsi; 
them on the drier or impoverished soil of the uplands. 

DISTINCTIVE GROWTH. 

The difference between theJ^e forests and those of the maritime 
division are marked : The latter are com])osed mostly of br«^ad- 
leaf ev(*r^reen species; the former are composed largely of pines 
and broad-leaf deciduous trees. A few trees are common to both 
forests. Thus the water oak is a conspicuous tree in both ; but 
the red cedar is infre<]uent or altoi^ether wanting over the larper 
part of the area of the pine belt. The smooth sweet bay of the 
maritime belt is represented in the ])ine belt by the closely 
related sweet bay. (See p. 2t>.) 

PHYSICAL CHARACTERISTICS OF THE PINE BELT. 

The surface of this ])art of the coastal plain region is gently 
rolling, there being, particularly to the eastward, areas of large 
extent almost level, but along the western border, especiallv in 
Harnett, Moore and Richmond counties, it is hillv and broken. 
The area is nearly as great as that of the coastal plain forest 
region, and the altitude above the sea level is about the same as 
was given for that, being from 10 or 15 feet along the eastern bor- 
der to 150, and even ^500 feet, in Moore county, along the west- 
ern ]>order. 

To the eastward, in the neighborhood of the coast, wliere the 
drainage is insutticient to remove the rainfall, there are extensive 
areas of lowlands or swamp, mostly forest-covered; while west- 
ward, where the fall permits more thorough drainage, the swaiu]>s 
are restricted to narrow borders contiguous to the streams. The 
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entire swamp-area of the region aggregates nearly 4,600 square 
miles. 

THE CHANGES IN THE KIND OF FOREST GROWTH. 

The changes in the condition of the forest growth are due 
almost entirely to variations in the cliaracter of the soils : porosity, 
fertility, the amount of moisture contained in them, and to the 
distrihution of the soil-moisture during the growing season. The 
extremes of moisture encountered are from wet, or even inundated 
soils throughout the growing-season, to dry soils for the greater 
part of the year, except immediately after a r^in. In fertility the 
range is between compact and line-grained ''mud'' alluvium, 
containing in abundance all the elements of plant-food, to almost 
pure sand ; in porosity, from coarse-grained sand of great depth, 
to compact shallow top soils with impermeable substrata. Some 
soils are almost destitute of humus, while others are constituted 
largely of decaying or decayed vegetable matter. Such extremes 
of soils are often in juxtaposition, there being no easy gradation 
from one to the other, &o that the contrast and line of demarcation 
between the two, and the respective arborescent growth which 
they supp(»rt, is sharply and distinctly definejd. 

The forests of the pine belt are separable into two groups : those 
of the uplands, on which the lotig-leaf and loblolly pines are the 
dominant trees ; and those of the lowlands on which white cedar, 
cypress, or broad-leaf trees are the most abundant. 

THE FORESTS OF THE PINE BELT UPLANDS. 

Forests of pine covered, at least in their original distribution, all 
of the uplands, there being only a few local areas on which broad- 
leaf trees were not subordinate to them. To the north of the Tar 
river, except on the ])orous and highly silicious soils where pure 
and uninterrupted forests of long-leaf pine occurred, the original 
forests were composed of alternating belts ot* short- leaf and 
loblolly pines; the short-leaf pine, with a subordinate growth of 
broad-leaf tree-^, largely oaks, dominating along the crests and on 
the drier and more gravelly soils, as occasional trees of this species 
still standing now testify; while on the lower, moister, loamy 
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soils grew the loblolly pine, fonniDg a ruling pure growth or 
coordinate with broad-leaf trees. To the north of the Roanoke 
river the long-leaf pine probably formed only two extensive 
forests: one on the sandy area extending north and south through 
Gates county, the other on " long ridge," an elevated body of sand 
lying to the south of the Dismal Swamp. To the south of the 
Roanoke river, the areas of sandy soils with the accompanying 
growth of long-leaf pine were more frequent, extensive bodies 
occurring in Halifax, I>ertie, and Edgecombe counties; while in 
Wayne and Nash counties, to the north of the Xeuse river, began 
the forests of this tree, which extended with their continuitv 
scarcely b oken exce[>t by the water courses, west to the oak 
uplands of the Piedmont plateau and southwestward to the (rulf 
of Mexico. Within this area, only adjacent to the swamps were 
there at the first settlement of this (fountrv more than scattered 
trees of the loblolly i)ine. 

The intluence of man in changing and modifying the distribu- 
tion of these trees in the two hun<ired vears that have followed 
lias been enormous. 

To the north of the Xcuse river the long-leaf pine has nearly 
disai)peared. Occasi'onal solitary trees are still to be found among 
other kinds of pines, or broad leaf tiees, and on the sand hills of 
Wayne county, aiid in the flats of the great Dover swamp, groups 
of a few trees yet occur; but their commercial value as forest 
trees in this section has passed away. The short-leaf pine has as 
thoroughly disappeared from the counties lying to the north of 
the Tar river as has the long leaf: the loblolly pine with an 
accompanying growth of small broad-leaf trees has succeeded both. 

At the present time the forest of the uplands are separable into 
two divisions with distinct arborescent growth : 

(1.) That in which the long-leaf pine is the dominant economic 
tree: the long leaf j)ine woodland. 

(2.) Tiiat in which the loblolly pine is the dominant economic 
tree : the level pine woo(lian<i. 

In the present aspect of the forest there is no sharp line of 
demarcation between the two, but a diflerentiation is made for 
simplifying their consideration, as there are large areas, particu- 
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larilv to the south of the Neuse ri\er, on which the two trees 
occur side bj side forming about equal proportions of the woods, 
but in such places the loblolly pine is in process of supplanting 
the long leaf pine, and such woodland will be considered from a 
sylvicultural point of view, as being more suitable for thegrowth 
and development of the loblolly than the long-leaf pine. The 
commercial timbers of each kind now on these lands will, how- 
ever, be considered. 

LONG-LKAF PINE WOODLAND. 

The area on which the long-leaf pine is the dominant tree, or 
where it yet exists side by side with the loblolly pine, extends 
from near Bugue sound in Carteret county, southward along the 
great sand bank lying between the sounds and the swamps; from 
the borders of the Dover swamp northward to Enlield in Halifax 
county, jind Nashville (within the transitional division) westward 
to ('ary (in Wake county), Sanford (in Moore county), and the east- 
ern edge of Montgomery county, and the southeastern corner of 
Anson countv. To the northeastward of this area, wherever tliQ 
soil was suitable, the long-leaf pine has been replaced by the lob- 
lolly ; but on limited areas of sandy soils, occasional specimens of 
the former species yet stand, unsurrounded by other large forest 
trees, but showing that its fellows once tenanted the entire soil. 
Such areas will be fully described in considering the pine barrens. 

Along the great sand hills just within the sounds, the long-leaf 
pine occurs in open forests of small trees, now largely removed ; 
further inland, o!i the ])raries and hillocks in the swamps and the 
wet-soiled downs of the coast of Brunswick couTity, clumps of 
larger trees grow at intervals; on the loams in the basins of the 
Klack and Northeast Cape Fear rivers, and on similiar soils in 
Columbus, Bladen, and Kobeson counties, the long leaf and lol)- 
lolly j)ines are found together ; while northward to northern 
Wayne, and westward to Wake and Anson counties, it forms, 
where unl umbered or T)ot destroyed, a nearly pure growth of 
niedium sized trees. 

lA^aving out of considerati(/n the few trees disseminated through 
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the swamps on hillocks, the long-leaf pine occurs on two classes of 
soils : 

(1.) The sands of the pine barrens, which include the drier 
forest lands between the sounds and the great swamps, and the 
greater areas of dry sandy soils lying in the western parts of the 
coastal plain. 

(2.) The loams of level pine woodland which are at present in 
most places the debatable ground between the long-leaf and lob- 
lolly pines, and are, in certain sections, largely occupied by the 
latter species. Such areas on which the loblolly pine is now dom- 
inant will be described in considering that tree. 

In the forests on both kinds of soil dissimilar changes in their 
comp(»siti()n aoJ in })rogress, the result of nearly the same factor? 

THE PINE liARKBNS. 

The largest detached areas of j^ine barrens are the long ridge, 
Ivinii: t<^ the south of the Dismal Swamp, the areas in Gates and 
Green counties, the one to the north of the Neuse river in Craven 
County, narrow strips lying north and south in Pender and Dup- 
lin comities, a great ]>art of Xew Hanover county, considerable 
art'Hs in the southern part of Bladen, the middle and southern 
parts of Wavm* and Columbus, and a narrow belt Iviuir b(»tween 
th(; vast coastal swamps and the coast in the counties of Bruns- 
wick, Onslow, and (^irteret ; while a single large body extends from 
the northern part of Sampsor), the southern and central parts of * 
Harnett, northern and eastern portions of Bladen, and northern 
Robrson counties throuirhout Cumberland to the western sections 
of Moore and Uichmond counties. 

SOILS OF THE PINE BARRENS. 

The s(»ils arc of almost i)ure sand. (lontaininjr very little clavev 
ingredients ; loose, coarse-grained, dry on the surface, even soon 
after a rain, fresh below, but becominii: drv to a considerable 
depth, and usually with no ditferentiable subsoil. But in the 
smaller areas there is a top-soil of sand, often shallow, especially 
around the edges where stiller loams form a more fertile subsoil. 
Geologically thev are of recent date. 
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The distinctive arborescent growth of these lands is the lon^- 
leaf pine and several small scrub oaks; the fork-leaf black-jack 
oak, barren willow oak, and forms of the post oak. 

CONDITION OF THE FORESTS OF THE PINE BARRENS. 

Generally the pi^e forests of the barrens resemble a two-storied 
high forest, there being an n])per story of this pine, about 70 or SO 
feet in height, with a rather thin cover, even where uninjured by 
fires or unlumbered : beneath the pine an open growth of the 
serub oaks from 10 to 15 feet in height, or in places nearly* clear. 
As the cover of the pines becomes thinner, the scrub oaks beneath 
them become more numerous. The floor is poor, and there is but 
little humus ; it is grassy with coarse tufts of the wire grass or 
broom grasses or covered with shrubs. There is no young growth 
of the long-leaf pine or an}' valuable tree. 

Practically all of the ])ine lias been taj)ped for its resin, crude 
turpentine, the amount of round-timber standing, which has not 
had the trunk excorticated in the process of turpentining, bring 
less than 50,0O() acres. Not only has the greater j)ortion of the 
timber been so b(»xed for turpentine, but, after the original faces 
have been scarified as high as possible, and the trees allowed to 
rest a few vears, additional boxes have been cut between the 
former ones. Many trees, thus weaken(»d by the deeply cnit boxes 
at the collar of the trunk, windfall, and the loss of timber from 
this catise has been enormous. The resin covered surfaces wh're 
tapped for turpentine are highly inllamable, and fires passing over 
the dry herbage spread to the trees and frequently destroy them. 

This descri])tion rej)re?ents the forests where they are in the 
best condition, but it is now realized in only a few places in 
!North Carolina. 

The greater j)ortion of the forests have been culled for many 
years, so that there are extensive areas thinly stocked, a few pines 
to each acre standing in thickets of scrub oaks; or there are large 
areas of abandoncMl turpentine orchard, aggregating probably 
700,000 acres, but vet containinii; a small amount of timber suita- 
ble for saw loj^s. There are extensive areas Ivintj: within these 
forests frotn which tiie timber has been so thoroughly removed by 
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fires, lumbering, and a reckless system of turpentining that the 
lands may he classed as waste, there hcing on them neither n»er- 
ehantahle trees nor young growth of any species which will, in the 
course of time, vield timber. Xearlv all of the waste land in the 
easti^rti counties lies in the pine barrens, the larger areas beifi'r 
in A\Vvne, Sampson, Bladen, Hrunswick, Harnett, Cumberland, 
Moore, and Richmond counties. The entire area of waste land is 
about 4oo,(M)o rtrrcs. 

The waste lands are due to the failure of the long-leaf pine to 
repro<luce itself to any considerable extent in these vast areas. 
Their j»resent condition has been gradually mat tired, and the 
causes which have produced it niay now be seen in operation in 
nearly a?»y unjirotected wood of long-leaf pine, where there is no 
young growth of this tree. The scanty repri>duction is due 
largely to the tires which in many places pass over the land every 
year consuming the <lead herbage, the wire grass and the leavesof 
the scrub oaks, and destroying the slow growing young piiKS, 
which bv the end of the tit'th vear have onlv reached a height of 
3 to 5 inches al)ove the ground ; the infrequent seeding of the 
old trees ; the enormous destruction of the seed bv liogs and fowls 
when there is a seed-vear; the further depredations made bv hoirs 
diggiiig up the plant to get the rot>t. It is<loubtful if the partial 
sha<le of the scrub oaks is sufficient to interfere seriouslv with tiie 
development of the young plant, as great as are its requirements 
for sunlight and wiirmth. 

The failure of the forests of long-leaf pine to reproduce them- 
selves naturally, except to a limited extent, on any part of the 
pint* barr.Mis, has already been treated of in a previous report of 
the Geological Survey. It is a matter of importance, as the land 
in its j)resent state represents a great amount of capital lying idle 
which !!)ight be made productive to the owner, and give employ- 
ment to labor enijaired in handliui^ or manufacturing forest 

i>r(Mln(*ts. It is absolutelv essential that the demands necessary 
* • • 

for its irrowth he acrt)rded it — immunitv iVom destruction bv fires, 

' » «• 

protection against the depredations of stock, particularly hog!^, 
both to tiie se<?d atid the young plant, and protection against the 
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encroachment of more rapid-growing pines or broad-leaf trees, on 
soils where snch will j^row. 

PObSlBlLITIES OF THE PINE BARRENS. 

The pine barrens, on aecount of their impoverished soils, 
are incapable of sustaining a wood of a large-sized broad-leaf 
species. The loblolly pine seems incapable of naturally securing 
a foothold in these sands, as nowhere in the forest does it follow • 
the long-leaf pine as that tree is removed ; and on the limited 
areas of old fields where it has appeared spontaneously, it seems 
unable to attain a large size or perfect development, the boles^ 
being short and crowded with limbs, the crowns large and spread- 
ing, the wood in the standing tree, even the sapwood, often evinc- 
ing at an early age signs of decay. These are, in fact par excel- 
lence the long-leaf pine lands. Nr» other tree for timber use is 
capable of attaining even a moderate development on this soil. 
The least exacting of the larircr forest trees of the State', both in 
regard to soil-moistiire and fertility, it is able to secure by means 
of its deep-seated taproot, which often peTietrates the layers of 
sand to a depth of ten or twelve feet, the mineral elements 
necessary for its developnjent, aiul reacrh on the most barren s(nls a 
height of 5n to 70 firet and a diameter of 14 to It) inches. On the 
pauperized soils of the barrens lying near the sounds, the pine is 
unable to become more than a middle-sized tree 50 to ()0 feet in 
height with a diameter of about It) inches ; on the deep and poor 
sands of Wayne, the northern part of Hladon, and portions of^ 
Samj)S()n counties the t-onditions of development are similar to 
or only a little better than those prevailing near the coast, and 
continue so to the westward through Cumberland, Harnett and 
Kichmond counties, until in Moore and Montgomery counties 
the loose sands become continent with the late drifts derived from 
the sandstones containing clayey particles and a loamy subsoil, 
where a better growth can be secured. Hut on many of the 
smaller areas of sandy soils, where the taproot of the tree is able 
to penetrate the san<l and reach a stifler subsoil, the tree reaches 
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a larger size, a height of 70 to 90 feet and a diameter of 16 to *2i) 
in(*lies. 

LEVEL PINE WOODLAND. 

The surface of tlieso lands, (also see page KU), is very nearlj 
level, slightly rolling, or sloping toward the streams; tlie soils 
loose, or moderately compact loams, or sandy loams with some- 
what firmer vellow or crrav, loamv or stiff loamv subsoils: mostlv 
fine-grained, moist or fresh hut well-drained. As they become 
more moist and more loamy the loblolly pine occupies them, espec- 
ial Iv over the lariije areas to the north of the Tar river. 

The larger areas on which the long-leaf pine is yet standing 
are in Kdgecombc, Johnson and Wilson counties ; the basin of the 
Northeast ("ape Fear river from the southern part of Wayne 
county southward ; large areas in the southern parts of Bladen 
and Robeson counties and smaller areas in Brunswick and Colum- 
bus Counties. 

As has been stated, the long-leaf i)ine fortnerly occupied the 
greater j)ortion of these lands to the excdusion of almost every 
other tree, but as the mature trees of this spec.'ies were removed or 
died they have been rapidly rej>laccd by the loblolly pine and, in 
most places to the north of the Neuse river, and in many places 
to the south, this substitution has been entirelv efllected. 

The other trees which grow on these loams with the pines are 
the post oak, the Spanish oak and the black oak, and small hick- 
ories and dogwood. 

CONDITION OF THE FORESTS OF THE LEVEL PINE WOODLAND- 

Where pasturaije has not suppressed the broad-leaf element, 
the forests of long-leaf pine on the moist loams also resemble a 
two-storied high forest. The upper story is a compact growth of 
pine, loo to li^o feet in height; the the lower is of broad-leaf 
trees : post oak, Spanish oak, and black oak, small hickories and 
<logwood, reac'hing an average height of not more than -4-0 feet. 
In few localities is this condition now realized. The cover of 
pine has l)een broken by fre(|uent windfalls and culling ; in many 
places browsing cattle have >ui)pressed the broad-leaf trees, or 
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they have been killed hy tires. The loblolly pine, resisting suc- 
cessfully the fires and uninjured by cattle, has colonized either 
by solitary specimens or more fre<juently by groups of* a few trees 
which have already reached maturity, or by thickets of younger 
ones, wherever opeiiings in the cover above enabled it to secure a 
foothold. In sections lonir-scttled, wIiltc the long-leaf pine has 
been culled, and in long-abandoned turpentine orchards the lob- 
lolly has replaced a great part of the long-leaf pine. The mature 
loblolly pines nearly eijual in height tlie long-leaf pine and form 
a part of the cover, beneath which groups of young trees of the 
former species can be seen in all stages of development wherever, 
there is sufficient light to |)ermit their growth. Nowhere except 
in the limited districts protected from fire and cattle, is there any 
young growth of the long-leaf ])ine. This tree, once dominant 
over such an extensive area, is surely failing to reproduce itself, 
and it is fortunate that a tree as valuable as the loblolly pine is 
su]>planting it on these soils. The greater ])art of the compact 
loblolly growth to the south of the Tar river has in this manner 
gradually extended by occupying the lands from which the 
progeny of its closest competitor has been thus excluded by the 
intiuence of human aijencies. 

To the causes whi(*h have checked the growth of the long-leaf 
pine on the pine barrens, fires, hogs and infiequent seeding, there 
must he added another agency whi(;h has aided in suppressing it 
on the level loamy soils — the struggle with contesting species. As 
the cover in the long-leaf pine growth has been broken, either by 
trees being retnoved in lumbering or windfalls, seed from the lob- 
lolly pines in the swamps and along the streams have been blown 
in, this pine seeding more regularly than the long-leaf, and its 
seedlings have taken j)ossession, the young i)lant not being 
destroyed by hogs, and by their rapid growth soon gettiuir too 
large to be easily damaged by tires. Long-leaf pines, whicdi after 
a time might have sucrcceded in getting a start, have thus been 
crowded out by being overshade<l by the more rapid-growin<r 
loblolly pine. Under existing conditions it is impossible for the 
long-leaf pine to ever again succeed naturally in forming a growth 
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on the lands which the loblolly pine has thus possessed. The 
shade of the loblolly pine with that formed by the accompanying 
undergrowth of broad-leaf trees is too deep for the growth of the 
long-leaf pine seedling beneath them, even where there are long- 
leaf pines standing near that might produce the necessary seed. 

SUPPLY AND UTILIZATION OF LON(J-LEAF PINE. 

The larger bv»dies of merchantable long-leaf pine lie in Bladen, 
Robeson, Cumberland, Moore, and Montgomery counties, the 
last being within the transitional region. There are smaller 
bodies in Sampson, Brunswick, Columbus, and Harnett counties. 
Nearly all of this has been tapped for turpentine. The total 
amount standing is estimated to be less than 3,000,0O0,(M»0 feet, 
board measure, distributed so as to yield im pine lands an average 
cut of less than '^^)00 feet, board measure, to the acre. 

The greater part of the long leaf pine timber is «*onverted into 
hunber. Wilmington, the chief seat of the manufacture of long- 
leaf pine lumber in North Carolina, is now .supplied by rafts 
floated down the Northeast and Cape Fear rivers. The manu- 
factured products go to coastwise ports and the West India 
Islands. The total shipments of long-leaf pifie lumber from this 
}>ort for ISyt>. amounted to about 2o,00o,00U feet, board measure. 

The most active lumber operations in the interior are at Aher- 
deen, Troy .1 unction, and near Carthage. These mills not being 
on lartre water-courses obtain their timber bv means of small rail- 
ways which penetrate the unlumbered forest, and on which logs 
are brouirht in and delivered at the mills. 

Logs of great length are easily handled, and a large part of the 
timber iTOtten out is ot larire dimensions for trestleing, framin$r, and 
other exceptional uses. 

All railways passing through the long- leaf pine region use ties 
of this pine exclusively : a?id besides, such ties are used to a con- 
siderable extent on other parts o( these lines not lying within the 
distribution ot' the long-leaf pine. 

An explanation of the method of extracting resin from tlielong- 
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leaf pine, and the manufacture of resinous products is to be found 
in Bui. 5 of tlie N. C. Geological Survey publications, 1894. 

TREATMENT REQUIRED BV THE LONG-LEAF PINE FORESTS. 

On such loamy soils as are suitable for the growth of the lob- 
lolly pine, and which it now occupies in a great part, it w^onld 
probably be more advantageous to secure in regeneration a pure 
growth of that species ; or, where the loblolly has only lately 
begun to colonize, to offer it by protecting from fires, full facilities 
for securing a thick stand as the remaining long-leaf pine is 
removed. 

The area of unlumbered long-leaf pine lands in this State is now 
of small extent and is the seat of active lumbering operations. 
The growth of pine is so open (the density in only a few places 
being over three-fourths of the possibility), that if protected from 
fire and hogs until after lumbered, there would be sufficient light 
for a young crop to have secured a start beneath the old pines. 
In localities in the transitional counties, where there is a heavy 
underwood of small broad-leaf trees, chiefly post oak, Spanish oak, 
and white oak, openings would have to be made in their cover in 
order to aftord the young pines sufficient light for development. 
In many places where the pine has been regularly lumbered or 
culled for a great many years there is a like thick growth of small 
broad-leaf trees beneath the remaining pines, and here too the 
cover would have to be thinned in order to give the young pines 
the no(ressary light. In most places there are still sufficient mature 
pines standing, if left uninjured, to seed the ground after two or 
more seed-years, if the seedlings are protected. Where there are 
now no seed-bearing pines a crop would have to be artificially 
introduced by either sowing the seed or setting out yonng plants. 
As seed in a seed-year could be cheaply secured, and the young 
plants if set out'would also require protection, it would undoubt- 
edly l)e mure economical to introduce by seeding. The first and 
absolute prereciuisite before any attempt can be made to improve 
the condition of the long leaf pine forests is entire exclusion of 
cattle and hogs, and complete protection from fire. Laws enforc- 
ing the confinement o+* live stock will in a great measure secure 
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imrnnnitv from the first evil and will inateriallv tend to niiti^jate 
the second, as tlie niajoritv of the fires wliich sweep across the bar- 
rens with mch destruction are i)ur[>oselj set to remove driud irrass 
and herbage in the spring, and aft'ord cattle the tender, fresh sliouts 
of the year for pasturage. 

Especially might much benefit accrue to these districts by the 
reenactment of special fire-laws for the )>ine barren district?, 
aftixing more severe penalties for their violation ; establishing for 
their execution an administrative corps of wardens and subordinate 
officers, with j)Ower to summon citizens in castj of fires to assist 
in suppressing them, to incpiire into their origin, and to bring 
suits in the courts against offenders and violators of the laws. 
The present fire-law is unsatisfactory in ofieriuij: no adeuuate 
means f)r investigation into the origin of fires, so t!iat it is seldom 
or never that ofienders come within its bounds. 

The long- leaf j)ifie can be reproduce] only frcun seed, and i? 
adai)ted only for pure growth in a high forest with a rotation of 
from SO to 120 or more years. x\s the tree reaches a smaller size 
and attains a less age on the highly sili(*ious suils of the pine bar- 
rens it would be more profitable to use the hunger periods of rota- 
tion, for the production of larger sized timber, only on the better 
class of soils. It is more impatient of the shade than anv other 
of the forest trees, the young seedling, even, re([uiring direct sun- 
light and enduring only a moderate shade, atid the trees when 
once stunted by over-shading, or too much compression, never 
recover their normal vigor. 

The group system of natural regeneration certainly seems to 
assure the successful starting of a new crop with a greater prob- 
ability of success than anv other. Bv this system groiins of trees 
of considerable extent are removed at intervals through the for- 
est, the areas from which they are removed being cut clean, and 
regeneration taking place by seeding from the, adjoining tree?. 
The young seedlings cannot be overshaded by the enlargement of 
the crovyns of still-standing trees as is apt to be the case in selec^- 
tion cutting, and a thick stand, if the group is not of too great 
extent, more than two hundred to three hundred yards wide, 
insures sufiicient lateral shade during the height-growth stage to 



LOBLOLLY PINK \VOODLA.Nn. l*ll 

caut^e the formation of clear l)()lcs. Dwarfed and defective trees 
passed over in Innibering may l)e left until after a stand is secured, 
as seed from them will materially aid in obtaining an even distri- 
bution of the young crop; but they should be removed as soon as 
regeneration is assured. 

Seed for planting should be gathered "in autumn, between the 
middle of ()ctoi>er and the early part of November, care being 
taken to keep them dry until sown. If the weather is at all 
moist and warm, planting should take place at once. This will 
enable the seed to germinate and root before winter. Otherwise 
they should be kept dry until early spring and planted not later 
than the tirst of April. 

Only slight preparation of the soil is needed for planting. All 
broad-leaf trees should be removed, and a ])lowing to destroy the 
turf lessens the danger of the young pines being choked by the 
grass. From sowings carried on at Kladenboro as experiments, it 
would seem to take about five pounds of see<l to the acre, there 
being about 10,000 seed to the pound. 

LOBLOLLY PINE WOODLAND 

The area in which the lol)lolly })ine is the <lominant economic 
tree includes the greater part of the uplands north of the Tar 
river; most of the area lying i>etween tlu^ Tar and Xcuse rivers, 
except the uplands of Edgecnnibe, Wilson and Nash counties 
wliich are occu[>ied conjointly by the long-leaf and loblolly piTics; 
the basin of the Northeast river in Duplin and Pender counties ; 
the ujdamis of Jones and Lenoir counties and a great })urtion of 
the uplands of Carteret, Onslow aTid Brunswick counties; mucrh of 
Columbus and Robeson ; the southeastern corner of Richmond ; 
the eastern part of Ansoii and smaller areas in Sam]>son and 
Bladen counties. 

The forests of this pine arc diictly coiitiiifd to tin* level pine 
woodland with loamv or stiff loaniv soils as were described in the 
growth of the long-leaf pine in the level pine woodland (p. ^')i\). 

To the north of the Neuse river, the loblolly pine forms a )»ur(» 

forest over the larger portion of the area, as it also does in a large 

portion of the coastal counties of (yarteret, Onslow aTid Pender, 
11 
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on the extensive flats of the Lumber river and its tributaries in 
Robeson county, and on the loose moist sands of the southeastern 
part of Anson county. Over the rest of the area the forests are 
more broken, consisting of small groves in old fields, or contain 
both the long-leaf and the loblolly pines. 

CONDITION OF THE FORESTS. 

Where unlumbered, the forests of loblolly pine are compact, 
with a continuous cover, the forest floor being good and with a 
moderately deep humus. On the best soils the trees attain a 
height of 90 to 100 feet, with trunki* of 40 to 50 feet free from 
limbs. On poorer soils, especially where they have appeared 
spontaneously in abandoned fields, which are often on the lighter 
lands from the greater case with which tilled, the trees are much 
smaller, not averaging over 70 or 80 feet in height. They have, 
however, proportionally larger diameters than taller trees and 
usually shorter boles, the growth, when young, having been so 
open that the trunks have not cleared themselves from limbs. 

This is due to a greater number of the trees being suppressed, 
more light being necessary for growth on the poorer soils. The 
loblolly pine generally forms an upper story of pure growth, 
beneath which when the pine cover is dense there is a lower 
story of dogwood, post oak, and other small shade-enduring trees: 
or wlien the pine cover is open, as is freijuently the case, there is 
a slightly subordinate growth of Spanish oak, black oak, and post 
oak, small hickory, and sometimes black gum and other trees. 
There is often a considerable amount of young growth of broad-leaf 
shade-bearing species, ))Ost oak, dogwood, black gum, and some- 
times black oak and Spanish oak, which survive for a longer or 
shorter time beneath the shade of the other trees, the dogwood 
and post oak on the best soils even reaching maturit}'. Young 
pines, however, are wanting ; and on the poorer soils broad-leaf 
tree seedlings only stand the shade, if at all, for a short time. 

Wliere the forests of loblolly pine have been lumbered the pine 
shows for a few years no signs of succeeding itself, as there are no 
young pine seedlings beneath the shade of the mature pines. 
Self-sown seed, however, from neighboring trees or from under- 
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sized ones left in lumbering, even small trees seeding with remark- 
able fecundity and regularity, soon produce a vigorous stand of 
young pines in all open places and also beneath the light shade 
of the broad-leaf trees which often grow beneath the mature 
pines. This young stand rapidly pushes upward through 
the thin canopy to secure the light. As the oak flats are 
approached, with their more compact and taller growing broad- 
leaf trees, it becomes more difficult after lumbering for the lob- 
lolly pine to replace itself. The rivalry between it and the com- 
peting broad-leaf trees is closer and more in favor of the shade- 
l>earing broad-leaf element as the cover is less broken, until, on 
the ever-moist margins of the loamy-soiled swamps, and particu- 
larly where alluvial, the pine forms only a small proportion of 
the entire growth. • It attains, however, in such situations its per- 
fection of individual development. On the other hand, as the 
drier soils are approached there is less struggle between the lob- 
lolly pine and the broad-leaf trees ; but as soon as the porous, 
loose, >andy soils of the pine barrens are reached, the loblolly pine 
with its delicate, rather superficial root-system is unable during 
the seedling stage to supply by its roots the water passed oif 
throuiih its leaves by transpiration and it succumbs during the first 
season. 

MERCHANTABLE LOBLOLLY PINE TIMBER. 

The merchantable timber had been more largely removed in the 
eastern counties where the numerous waterways greatly expedited 
exploitation as well as facilitated shipment of the manufactured 
products. In the counties lying north of the Roanoke river most 
of the loblolly pine suitable for saw logs has been cut ; only small 
bodies attached to farms, or situated at a distance from transpor- 
tation facilities yet remain. Great quantities of timber have been 
cut during the past twenty years for the local mills, the largest of 
which are located at Elizabeth City; and even larger quantities 
have been exported by railways and towed in rafts to mills in the 
vicinity of Norfolk, Va. Timber for the mills at Elizabeth City 
is now obtained from the forests contiguous to the Chowan and 
Roanoke rivers and from the counties lying on the southern side 
of Albemarle sound. There are still large amounts of pine tim- 
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ber standing in Dare and Hyde countieji. The forests of Bean- 
fort, Washington and Martin counties have, however, been nearly 
exhausted. In Pitt, Edgecombe, and Green counties exploitation 
is well advanced in the loblolly pine forests near the railways and 
water courses, while the greater ])art of the timber has been 
removed from Pamlico and Carteret counties. The un lumbered 
pine lands of Beaufort county lie in the northeastern part of the 
county ; those of Craven in the southwestern i)art. Bordering 
the swamps in Duplin, Onslow and Pender counties are large 
unlumbered areas oY loblolly pine growth, chiefly where this pine 
has superseded the long- leaf pine ; and in Brunswick, Columbus, 
Robeson and Bladen counties, along Brown and Green marshes 
and the flats of Lumber river and its tributaries, arc still large 
(juantities of merchantable timber. There are smaller bodies of 
timber, though s<*arcely more than is sufficient for local use, in 
AVMlson, Nash, Johnson, and the eastern parts of Wake and Aui^on 
counties. 

FOREST INDUSTRIES. 

The loblolly pine is tapped for turpentine only to an inconsid- 
erable extent, but the lumber industries of all of the towns to the 
north of the Xeuse river and of most of the sea-board towui- to 
the south of it, are entirely dependent on this pine for their logs. 
The chief seats of the manufacture of loblolly pine lumber are 
Newbern, Washington, Elizabeth City, Edenton, Plymouth and 
Wilmington. The annual cut of logs amounts to about 56v»,- 
00o,0(M) feet, boad measure, less than two-thirds of which is man- 
ufactured in this State. 

The loblolly pine is not used for railyway ties, or sleepers of 
any sort placed next to the earth. Railway ties for local use are 
made from the post oak growing beneath the pine. The dogwood 
is converted into shuttle blocks. No use is made of the small red 
oaks and other small trees which constitute the remainder of the 
forest. 

FOREST PROTECTION. 

The loblolly pine requires little protection compared with the 
long-leaf pine. The seed is small and is not seriouslv destroved 
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by animals or in other ways. Tt falls during the late autunnn and 
winter and sprouts during the following spring and by the end of 
the first season the seedlings have reached an average height of 
about seven inches. After that they grow at a rate of about eigh- 
teen inches a year for seven 3'ear6, so that specimens four or five 
vears old are toohi<i:h to have anv but the lower branches scorched 
by a fire consuming only the leaves and herbage. The thick bark, 
too, is a great protection to even small trees. Since they grow 
on moister soils and form a deeper shade than the long-leaf pine 
which prevents the growing of grass there is less danger from 
fires. Not being boxed or worked for turpentine the mature 
trees are less apt to be destroyed by fires. 

Where growing on drier soils the growth of the loblolly pine is 
not so rapid later in life as in the earlv vears and the scars left in 
the natural shedding of the limbs do not so quickly heal over, 
many of the trees being afiected by fungus diseases which gain 
ac<*ess through such openings. 

REPRODUCTION OF LOBLOLLY PINE FORESTS. 

In old fields and clearings within the area of the distribution 
of the loblolly pine a spontaneous growth of loblolly pine quickly 
appears, the light, winged seed being dispersed by the wind for a 
consideral>le distance, sometimes hundreds of vards, from the seed- 
bearing trees. The production of seed begins at an early age 
with isolated specimens, sometimes, when they are under ten 
years old, but later with those whose crowns do not receive full 
sunlight, and continues uninterrupted for a great many years. 
There is seldom a year when some trees in a locality do not 
niature cones, since the trees grow under such diverse conditions 
of Soils and moisture. The cones, which require two seasons to 
develo}), open and the seed are distributed during the autumn 
and winter after they have ripened, some reuiaining unopened 
until the succeeding spring. The seed retain their germinative 
power for several years, but usually germinate the first spring 
lifter falling to the ground or after being ])lanted. 

SYLVICULTURAL TREATMENT OF THE LOBLOLLY PINE. 

The selection system of cuttinu:, culling, was formerlv much 
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practiced in the loblolly pine woods when the demand was almost 
entirely for pieces of timber of exceptionally large dimensions for 
i^pecial uses. By this method of cutting the largest 6]>ecinie«8 
only were removed and the smaller allowed to continue their 
growth uninterruped. This was before kiln dried loblolly pine 
lumber became a feature on the lumber market and stocks of all 
sizes of this pine came into general demand for lumber purposes. 
Now clear cutting is the rule in lumb(»ring, though much to the 
detriment of the forest. 

In spite of the naturally abundant reproductive powers of the 
loblolly pine, much can be done during and subsequent to lum- 
berino: to facilitate regeneration and secure a thick stand of voanic 
pines. With clear cuttings, frequent seed-bearing trees should be 
left to insure a thorough and uniform seeding of the area at as 
early a time as posssible. It is absolutely necessary to protect 
recently lumbered lands from tires, as in the event of one while 
the ground is encumbered with the tops of the felled treei^, all of 
the young pines will be destroyed. Cattle do but little damage 
to young lublolly pines. 

Existing woods of compact young loblolly pines, in which the 
trees have reached a height of .So to 4o feet, could probably be 
thinned by having the suppressed and subordinate trees removed, 
to the great l)eneiit of those remaining, affording more light to the 
crowns and stimulating rapid enlargement of the trunks. Where 
dense growth is left to natural thinnings, the subordinate gronpN 
the crowns enduring a considerable compression, will interfere 
for some years with the larger and more vigorous specimens which 
are ultimately t<» survive. By securing thick stands, however, 
during the early stages of development and thinning at the right 
times, chietly when the period of most r«pid height-growth has 
passed, the accretion secured within a given time can be consid- 
erably increased above what it would be if the wood were left to 
natural suppression and a prolonged struggle between trees, only 
a small proportion of which are ultimately to survive. At certain 
stages of development, however, the thick stands and the struggle 
between the trees to secure the lijrht is necessary to cause the 
rapid pushing upward of the crowns and the formation of clean 
shafts. 
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In many places where small but vigorous-growing broad-leaf 
species have succeeded after lumbering in securing possession of 
loblolly pine lands, it will be found necessary to break their cover 
ill order to permit the pine, unable to endure a heavy shade, to 
obtain a foothold. On some areas not a suflSeient number of seed- 
bearing pines were left to thickly seed the area even in several 
years, during which time the broad-leaf treet* thicken up to such 
an extent as to exclude the pine altogether. Where the pines do 
come up in such situation they make rapid height-growth and 
soon overtop the broad-leaf trees. 

Such conditions as this are only encountered on the better class 
of soils. In such places either enough pines must be left to insure 
thick and immediate seeding, or the broad-leaf trees must be 
removed or thinned simultaneously with, or just after, the cutting 
of the pines. A portion of the underwood, the post oak and dog- 
wood can be removed without any extra cost, the former l)cing in 
demand for railway ties and the latter for shuttle blocks, etc. In 
many places where the underwood is not salable, its thinning or 
removal in part will be a matter of necessity in order to secure sjic- 
cessful reproduction of the pine. 

An inspection of loblolly pine lands which were closely luiii- 
hered 6 to 12 years ago fully shows that regeneration is imperfect 
and decidedly irregular, many places of considerable extent being 
entirely without a young growth of pine. 

As is the case with the other pines, the loblolly can be repro- 
duced only by means of seed. It is adapted for pure growth in a 
high forest with a rotation of 50 to 120 years, according to the 
dimensions of the timber desired, and the quality of the soils: or 
it can be grown on the best grades of moist or damp loams, in 
mixed woods with the large broad-leaf species, under a more 
lengthy rotation for the production of large-sized timbers. 

The trees, especially when young, endure some shade, and 
during the early stages of development the crowns are (capable of 
withstanding considerable compression, but if overshaded for a 
long time are unable, when light is atl'orded them, to regain their 
vigor. Its easy re])roduction by means of the light seed renders it 
especially adapted to clear cuttings, when regeneration can be 
secured from adjoining woods. That is, it is adapted to the group 
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s\>tein of natural regeneration with large-sized groups, or the 
strip system, with grouj)s or strips not over three hundred to four 
hundred yardt^ wide. This is the metliod of regeneration now 
roughly relied on over a large portion of the eastern counties, 
though the seed from under-sized and defective trees, left on the 
lumbered area, material! v assist. To make certain of resrenera- 
tion the strips cleared at one time should not have a greater 
width than four hundred vards. 

For planting very little preparation of the soil is required. 
Thin woods of broad-leaf tn?es can have loblolly pine planted 
with them if their cover is sufficiently open to admit of the growth 
of the pine, wherever the humus is not too deep, without any 
inc^re preparation of the soil than turning over the humus. Waste 
plju'cs that are not naturally seeded could advantageously be 
plowed and artiiicially plante<l. Seeding can be done in early 
s))ring, the seed being covered by harrowing with brush, hut 
should not be covered deeper than i inch. The greater ]»art, if 
not all, of the .seed will germinate the same year in which planted, 
usually in about four weeks. About four pounds of seed arc 
required to sow an acre. There are about 25,000 seed to the 
pound. The ycmng plants must be carefully protecte<i from fires. 

TRANSITIONAL FORESTS. 

The transitional forests, lying along the western border (.»f the 
coastal plain region, are forme<l by the overlapping of the conifer- 
ous fore-t of the pine belt and the broad leaf forests of the Pied- 
mont plateau region, so that oaks and hickories with the long-leaf 
]>inc form the greater part of the growth. Tliese forests are best 
developed in the middle and southern parts of Nash county, the 
eastern ])art of Wake, and the western part of Montgomery. To 
the north of \asli county, in Northampton and Halifax counties, 
it is onlv occasions 11 V alon«r crests covered with sandv drift that 
the fore.-t^ are ty})ically developed: elsewhere, on the more loamy 
>olI>, the broacl-leaf element exists without the long-leaf pine, and 
i- a>-M-iated with the short-leaf and loblolly pines. In s<mtliea>t- 
ern Cliatliani and southeastern Kandolph counties the long-leaf 
pine aNo oeca>i(>nally <»ceurs along sandy or gravelly crests, bur 
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the area occupied by it is comparatively small. The transi- 
tional forest is best developed in the western part of Monts^omery 
<*oiintv, where it forms a belt three to six miles in width. The 
trees most abundantly associated with the long-leaf pine are the 
l)lack-jack oak, post oak, Spanish oak, and white oak, and white 
liirkory ; these form a low growth, 30 to 50 feet in height, and are 
overtopped by the long-leaf pine, which is 60 to 90 feet in height. 
In some localities the i)ine forms as much as one-fourth of the 
entire growth : usually, however, much less. 

The loblolly pine which is associated with the broad-leaf trees 
in these transitional counties, is verv laro^elv second grrowth. 

The long-l(*af pine has been extensively culled in AVake ajid 
Nash counties, and but little merchantable timber of that species 
remains ; in Monttcomerv countv, however, the forests are still 
intact. 

The long-leaf pine? is failing to reprodiu^e itself in these forests 
for the same reasons that wen^ given for its scanty reproduction in 
its <'ompetition with the l(>blolly ])iue ; here, the competition is 
with broad -leaf species. 

All the transitional forests lie within the Piedmont plateau 
region, the forest soils l>eing derived for the most part from crys- 
talline rocks, and are more fertile or at least better suited for tree 
growth than most of the soils in the coastal plain on which the 
long-leaf pine is found growing. 

FORESTS OF THE LOWLANDS OF THE COASTAL PLAIN. 

These forests occur on lands which are swampy or inundated 
during at least a part of the growing season, and are naturally 
separable into four divisions which differ in the character of the 
<loininant et'onomic growth : 

(I.) In which numerous broad-leaf trees, chietlv oaks, constitute 
the greater pf)rtion of the growth — the oak flats. 

(2.) In which gums and cypress constitute the chief growth 
— the gum and cypress swam]>s. 

i'l.) In which the white cedar occurs — the white cedar swamps. 
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(4.) In which the pond pine forms the greater portion of the 
growth or is the largest tree — pond pine pocosins. 

OAK FLATS. 

The oak flats border most of tlie gum and cypress swamps^, 
lying between the gum and cypress swamps and the level i>iiie 
lands. They (constitute ah )ut one fourth of the swamp area, or 
1,000 square miles. The soils are damp or moist usualh* deep 
loams, or more often sandy loams, generally inundated during 
spring, with a good humus and a fair intermixture of vegetable 
matter in the top-soil. 

Their growtb is entirely of broad leaf trees, in places with 
occasional loblolly pines disseminated among them, but the white 
and water oaks are characteristic. Waiter and willow oaks skirt 
the flats. Swamp chestnut oak and overcup oak, Spanish oak, 
and occasional white oaks form a great part of the growth of the 
interior; with them, elms, red maple, cottonwood, and more or 
less sweet irum and water gum. These form an upper story So to 
loo feet in height, and of considerable density ; beneath them are 
many small trees, post oak, hornbeam, and haws. 

Where not suppressed by browsing cattle, or the shade is not 
too dense, yonng see<l lings of most of the trees are represented. 
All of the tret^s endure a lii^ht shade in vouth : the willuw and 
water oaks least, the white and overcup oaks the deepest and for 
the longest perio<i. In ujo-^t localities pasturage is regularly 
pra(!ticed, this woodland being esteemed the best grazing ground 
for cattle during the spring and summer, and the young gr»»wth 
of tender broad-leaf species is systematically suppressed. Pine 
arid the more vigorously sprouting and rapidly growing species 
and those seeding most abundantly — cottonwood, water oak and 
willow oak — largely replace windfalls and culled specimens. 
The seed of the swamp ch(;stnut oak, overcup and white oaks are 
largely destroyed by hogs ; the seed of the other oaks to a less 
extent. 

There is so little undergrowth, and these woods are so damp, 
that fires rarely pass through the flats or do any serious damage. 
Much of the best white oak, the several species, and Spanish oak. 
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has been culled for making staves or for large-sized timber — tun 
timber — for shipbuilding, water and willow oaks or pine having 
replaced them. The soils, being fertile, extensive areas have been 
drained and put under cultivation. Where such areas are aban- 
doned the loblolly pine with sweet gum, and if seed-bearing trees 
be very near, water and willow and Spanish oaks establish them- 
selves; the pines first and most abundantly, the others later and 
in less numbers. If not thoroughly drained, the oaks will in time 
supersede the pine or a portion of it. 

Where the soil of the oak flats becomes at all peaty yellow pop- 
lar occurs, but only, occasional trees among the others. It is most 
frequent in the series of counties facing the sounds. 

In a few places in the vicinity of the coast, or near large bodies 
of water where the air is especially humid, there is a considerable 
intermixture of beech with the oaks. 

In connection with the oak flats may be considered the greater 
part of the alluvial bottom lands bordering the larger streams 
that have their headwaters beyond the coastal plain region. 
These fluvial soils are silty, a mixture of the finest clayey and sili- 
cious particles, with a varying proportion of decomposing vege- 
table matter intermixed. The silt becomes finer and the soils 
more compact as the coast is neared. On the more elevated parts 
of these l)ottoms where the periodic overflow is neither too fre- 
(jucnt, or the rise of the water too deep, there is a mixed growth 
of broad-leaf trees. Variations in the kind of trees occur arcord- 
ing to the depth and frequency of the overflow. 

Where the soils are drier the water and willow oaks, white oak 
and the Spanish oak with shagbark hickory form most of the 
woods; where wetter, ash, cottonwood, and liRckberry are 
largely intermixed, these being replaced on the wettest soils by 
sweet gum, water gum and tupelo with (cypress and some cot- 
tonwood and swamp ash. 

Tlie white oak and ash have been extensively culled from these 
swamps, and merchantable cypress has been largely removed. 

These woods, when oaks predominate in them, are practically 
under the same conditions and require about the same system of 
management as will he indicated for the oak flats. The white 
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and Sjijiiiiftlj oak are to l>e favored at the expense of the 
leftri valuable kindK of tree^, which if left alone are aj»t i«.' 'ktt 
their pla^M?. On the alluvial lands the species ue-ually snccee*:.:^ 
the oakh are the light-seeded sweet gum, eottonwood, sycanvrf, 
and, to a lesn extent, haekberry and loblolly pine. 



MERCHANTABLE TIMBER ON THE OAK FLATS. 



The largest areas from whi^di the white oak has not JtrL 
severely culled lie in HIaden, Onslow, Jones and Panilieo lov.r- 
ties. Thev will cut to the acre from 40 to 60 cords of mixed bar:- 
woodh. Where culling of white oak has long been practire^i 
wat<;r oaks have gradually rei)laced them, in a great measure- at 
least. 

These forests vi(?ld (»xcellent white oak timber and some •' red" 
oak (^Spanish oak) of large dimensions, and suitable for milliiii: 
purposes ; yellow poplar and cottonwood for paper-stock ; a limited 
amount of red maple, and large (juantities of white oak railway X\v>. 

SYLVICULTURAL TREATMENT. 

The seed of such species as it is desirable to reproduce should 
be protected from hogs, and cattle should be excluded from all 
young growth, until it is too large for them to injure. 

The most valuable trees occurring on the oak flats are the sev- 
eral spoi^ies of white oak and the Spanish oak, and forest manaire- 
ment should have for its object the increasing of the proportion of 
these, and pn^venting the water oaks and other less valuable spe- 
cies from suj>planting them. 

On large areas where indiscriminate culling has to a great 
extent removeil the species of white oak, less valual)le trees havt- 
alreadv followed, and but little can be done in the way of natural 
regeneration to raise the standard. Artificial re-introduction ot 
the white oaks is necessary. This ean be accomplished bv thin- 
ning the existing wood of the least desirable species or by remov- 
ing decrepit specimens, and underplanting with acorns, preferablv 
with those of the swamp chestnut oak, since in the latitude •»! 
this State that is the most vigorous-growing species and readies 
thi' largest size on such soils. Or, the swamp chestnut oak o: 
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Other desired species, can be introduced gradually beneath such 
breaks in the cover as are occasioned from time to time bv wind- 
falls or by culling. 

If the underplanting is done by seeding, and where acorns are 
abundant or can be "cheaply obtained this is the preferable way, 
being less expensive than raising young plants in nursery rows and 
then transplanting, the acorns should be gathered in the autumn, as 
soon as they have fallen ; if they are to be kept for spring plant- 
ing they should be deeply packed in fresh sand on the north side 
af a barn or some other cool situation. If the acorns of the chest- 
unt oak are allowed to. lie on the ground too long after falling, 
particularly if the weather is moist and warm, a great part of 
tliem will have begun to sprout and then cannot well be kept over 
winter. The acorns of this oak are more difficult to keep over 
winter than those of any other, and they retain their germinative 
power for the shortest time. For these reasons it may be advisa- 
ble to sow in tiie autumn, though some of the acorns may be car- 
ried off by squirrels and mice, and there is a possibility that such 
as do not sprout and take root in the autumn, as most of them, 
however, will, may be carried off by high-water. 

The oak flats and the narrow- alluvial bottoms are the onlv 
lands in the coastal plain region which are capable of producing 
a growth of large-sized broad-leaf trees, and for this reason they 
assume a greater impoitance than their limited area would other- 
wise seem to justify. Whatever in the way of yellow poplar or 
oak timber suitable for saw-logs, or of hickory for mechanical 
purposes, is to be grown in the coastal plain region must come 
either from the oak flats or the alluvial bottoms. 

THE (iUM AND CYPRESS SWAMPS. 

The gum and cypress occupy the deepest parts of nearly all the 
swamps which have a sufficiently porous soil to permit the pene- 
tration of the deeply seated cypress roots and which are not sub- 
ject to drying out in the late summer ; and even though the sur- 
face may be very dry in dry seasons, if the subsoil be w^ell watered 
and porous, these trees may still flourish. (Plate XXI.) 
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They seem to be rather indifferent to the qualitj of the ?oil, 
attaining a large size and comparative thick growth on even the 
Bandy soils, provided they are well watered. The presence of a 
deep humus which has been uninjured by fire has undoubtedly 
much influence. 

On tlie sedimentary alluvial soils the growth is fiom 110 to 12.) 
feet in height, and it is somewhat less on sandy soil. 

The body of the wood is formed of sweet gum, water gum and 
tupelo, with these more or less cypress, which however seldom 
constitutes as much as one-fourth of the entire growth. Beneath 
these are small water ash, and young trees of species represented 
in the dominant growth, in all stages of development. The trees 
are all shade-enduring in their youth and, probably with the 
exception of the water gum, all shade-demandipg in the earliest 
needling stages. 

It is not often that fires do damage to these swamps, as throngh 
the winter and spring they are too wet to burn ; but sometimes in 
dry autumns the underwood is destroyed with' great loss. 

The injury inflicted by browsing cattle is slight. 

MERCHANTABLE TIMBER OF QUM AND CYPRESS SWAMPS. 

The supply of cypress suitable for making either board or shin- 
gles is nearly exhausted. In the Pamlico peninsula several large 
bodies are yet intact ; scattered trees still stand along most of the 
larger strean)s : Roanoke, Tar, Neuse, Northeast and Cape Fear 
rivers; smaller bodies are yet to be found in many of the other 
swamps, such as those surrounding Lake Waccamaw, Big Swamp 
in Bladen countv, and others. 

Eycept in the few places where the forests have been unlum- 
bered the cover is broken and irregular from the removal of the 
mature cypress. The thickets of water and sweet gums growing 
beneath them have rapidly pushed upward to take the place of 
the cypress on its removal. 

While the timber of the cypress is of the most excellent quality, 
its natural powers of reproduction are so limited and the accre- 
tion of the trees after the height-growth is made is so slow that 
the outlook for extensive reproduction is far from encouraging. 
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Althongh the cypress does not discriminate in regard to mineral 
fertility of soil, it is so exacting in regard to moisture that the 
area which is really adapted for its best growth for timber is 
exceedingly limited. The trees growing on the margins of the 
€wanips, and in swamps where the moisture is very unequally dis- 
tributed through the growing season have a far larger proportion 
of sap than those in the deep swamps and are often seriously 
affected with hollows. 

Although young cypress trees in all stages of development are 
to be seen scattered through the forests, their number, in com- 
parison with the competing sweet and water gums is insignificant. 
Their height-gfowth, however, is rapid until the trunk begins 
the formation of the characteristic short, flattened, spreading 
crown. After the attainment of the height-growth, the diameter 
growth, the stage of most rapid accretion, is sufficiently rapid. 
The trees at this stage have a diameter of from 14 to IS inches, 
and are from 80 to 100 years old, and are still largely sapwood. 
The diameter-growth after this becomes gradually less, until in 
some of the oldest and largest trees there are as many as thirty 
rings of annual growth to an inch of diameter. The length of 
time recjuired to reproduce the forests which are now being util- 
ized will not be less than 200 or 250 years, and many of the large 
trees in the existing forests are over 300 years old. For most of 
the purposes, too, for which the timber is used, that of the more 
rapid-growing white cedar is equally as well adapted. The area 
of such swamp land suitable for the growth of cypress is not far 
from 300,000 acres, while the area of gum swamp is over 1,2(»0 
square miles. 

WHITE CEDAR OR .lUNIPER SWAMPS. 

The woodland in which the white cedar is the dominant tree 
occu])ies small shallow swamps, '' bays'"; or not infrequently there 
occur groups of a few trees disseminated through gum and cypress 
swamps, or more rarely in beech and yellow poplar flats where the 
soil and moisture-conditions become favorable for the develop- 
ment of the white cedar and less favorable for that of the larger 
broad-leaf trees. 
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The most extensive bodies of siieh swamp lie in the vicinity of 
the coast in the <rreat Disriml Swamp ; in the coiintiet^ of Dare and 
Hyde; and the Pamlico peninsula, where the cedar occiirv- in 
small groups in a morass, the growth in which varies a great deal 
as the amount of mo'sture in tin* soil becomes jjreater or les.-. 
There are other large bays in Pamlico county, and (»n the t^at^ 
surrounding and contiguous to Lake Waccamaw. Smaller bodies 
are scattered along the sandy bottoms of the Chowan river, and 
occui>v small bavs in Jones and Bladen counties, and the shallow 
flats bordering the clear-water streams, in JMaden, Cumberland, 
Richmond, Harnett and Moore counties. On the State's northern 
border white cedar oc(;urs at an altitude of 100 feet al)ove sea 
level ; in Moore and Richmond counties, at twice that elevatii>n. 
Its further distribution to the westward is checked by unfavorable 
soil-conditions. The total area of white c(»dar swamp does not 
exceed •J0(),(MM» acres. 

The white cedar is confined to sandy or peaty soils. In the 
maritime counties it occurs chiefly on peaty soils, often underlaid 
bv marls ; in the more inland and southern counties it is found 
along the sandy beds of small streams or the contiguous sandy 
flats subject to frequent overflow ; or it occui)ies small depression? 
in the sandy soils of the long-leaf pine forests forming the juniper 
bays. It shuns the heavy alluvial soils. 

CONDITION OF UNLUMBERED WHITE CEDAR SWAMPS. 

On the peaty soils of the best character, especially where lyinir 
above beds of loam or marl, white cedar is associated with yellow 
poplar, the gums and bays, wherever the amount of moisture and 
the undecomposed organic constituents become too great for tlie 
growth of the oaks. On somewhat better soils it forms dense 
clumps of nearly pure growth where openings occur in the cover 
of the dominant story of yellow poplars and gums. In the deprev 
sions in the pine barren sections in the white cedar or juniper 
bays it constitutes, with the white bay and the red bay, the greater 
portion of the growth, forming a dense wood 00 to 70 feet in 
height, the crowns of the trees closely interlocking above, their 
trunks thick, straight and slender ; beneath them, and in their 
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deep shade, are almost impenetrable thickets of young trees and 
shrubs. The forest floor is a thick humus or is deeply bedded in 
sphagnum. On the sandy flats bordering the streams, trees of 
white cedar occur scattered in a rather open growth of small 
gums and bays, and reach a height of 30 to 50 feet and a diameter 
of 15 to 20 inches; the humus is thin and the undergrowth 
thickets of small bushes. 

In most localities the cedar swamps have been exploited, or the 
removal of the cedar is now in progress. Except where yellow 
poplar forms a portion of the wood, the white cedar is the only 
valuable tree, and it alone has been removed, all specimens usually 
being removed that have a greater diameter than 8 inches at the 
stump. Where the greater part of trees are cedar, the cutting is 
nearly clean, and the few small trees that are left, having very 
slender stems, are snapped off by the flrst severe storu) ; where 
there are more broad-leaf trees present, these afl'ord protection to 
the young growing-stock too small to cut. The bays and gums 
that are left make rapid growth after lumbering, and for sometime 
retain undisputed possession ; the extreniely small white cedar 
seedlings beneath them, although at flrst making slow growtii in 
the shade. Anally re-assert themselves, make rapid height-growth 
and break through the cover above them, and struggle with the 
broad-leaf species for the light. If the swamps are burned, as is 
frequently the case after lumbering, and the burning is not so deeply 
in the soil as to injure the roots of the broad-leaf trees, they will 
sprout vigorously from stool and root : the fire-tender white cedar, 
however, will be entirely destroyed, and only after a great many 
years will it again be introduced by wind-sown seed. If the soil 
is peaty, and is very deeply burned, it^ ability for supporting a 
growth of white cedar may be entirely ruined. 

Only a small proportion of the area of the cedar swamps has 
been deforested for agricultural us^, such areas being the Ijtst 
drained of the peaty soils with yelf^^w ])oplar as a part of the 
growth, and such cleared lands lie chiefly in Dare and Pamlico 
counties and those counties which penetrate the Dismal Swamp. 
Agriculturally these lands are among the most productive in the 
State. A few other areas may in time be drained and reduced to 
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tillage, but most of the soil, both where peaty and sandy, is unsuited 
for agricultural purposes, and the permanency of the growth of 
white cedar on it should be accepted as an assured fact and pro- 
tection and management bestowed on it accordingly. 

Fires, in dry seasons, when the peaty soil or deep humug 
becomes thoroughly dry, sometimes spread from the pine lands, or 
from farms, to the white cedar swamps and inflict severe damage, 
destroying not only the young growth, but much of the old, and 
burning up the soil as well. 

Extensive areas of un lumbered forests still exist in Dare and 
Tyrrell counties, and smaller in Gates, Jones, and Brunswick. 
Smaller bodies occur in Bladen, Cumberland, and Harnett counties, 
from which the largest specimens have been culled for telegraph 
and light posts. 

TREATMENT OF WHITE CEDAR SWAMPS- 

The white cedar is one of the most valuable trees growing in 
the coastal plain region. The demand for its timber, on account 
of its lightness and resistance to decay on exposure to moisture, is 
far in excess of the supply. Though exacting in regard to soil, 
its j>references are for such lands as are unsuited for agricultural 
uses. Its sylvicultural treatment is beset with no difficulties, and 
its rapid growth offeis inducements of early returns to whoever 
produces it. Where culling can be practiced, and only the largest 
stocks removed, the largest yields of timber are secured, since the 
young trees which are too small for use can continue their growth 
uninterrupted, sheltered by specimens with firm trunks which can 
protect them from the wind. In only a few places, however, will 
economic considerations permit this, as the cost of cutting road- 
ways, laying trams and making sound road-beds, which has to be 
undertaken to remove this timber, is so great that the cutting to 
the smallest size that can be utilized is often iustifiable. 

Where the soil is sufficiently wet, not so much shade is 
demanded by the very young plant to protect it from the sun: 
where drier, more shade is necessarv. 

As seed-bearing years are frequent, and the light, slightly winged 
seed are borne in abundance, modified forms of clean cutting can 
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be carried on which will allow regeneration beneath the shade of 
the parent trees. After the laying out of the system of roads, a 
preparatory cutting can be made in which most of the larger 
specimens can be removed, being selected as uniformly as possible 
so afi to distribute the light below evenly. Then two, three or 
four years later all of the remaining trees which can possibly be 
utilized can be removed, waiting though until after there has been 
a sufficiently large yield of seed to produce a thick stand of seed- 
lings in the light shade caused by the breaking of the cover of 
old trees. The young seedlings the second year after they have 
sprouted will be able to endure full sunlight. 

There is no doubt but that the area of white cedar growth can 
be much extended by introducing it artificially in localities which 
have a suitable soil, but have a growth of bays and large gums, 
which by their somewhat superior growth have naturally been 
able to exclude the white cedar. The proportion of it can also 
be increased in situations where it already grows by removing 
competing species, — bays and gums, and permitting the cedar by 
natural seedings to take their place. 

Artificial propagation must be by seed, and as has been sug- 
<i:e8ted, must be carried on in the shade of some other tree to protect 
the young seedlinsr from too rapid evaporation during the first 
summer and autumn while the root-system is as yet comparatively 
undeveloped, shallow, and insufficient to supply water as rapidly 
as it passed off* by transpiration. The seed, which are borne in 
small berry-like cones, are very small and slightly winged. The 
cones should })e gathered in the early autumn, before they have 
oj»ened or fallen, and while the seed are yet in them, kept 
through the winter in a place where they will not dry out, and 
planted the next spring by sowing broadcast beneath the trees 
that are to serve as protection to the young plants. 

THE PONP PINK P0C0SIN8. 

These, as the name implies, have the pond pine as the distinc- 
tive growth. With it are the white bay, red bay, and loblolly 
bay, and less frequently small black gums and loblolly pines. 

During certain seasons of the year these pocosins are swamps 
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or semi-swaiiips. When they occupy the summits of the divides 
between watersheds, as is the case with some of the largest, they 
are poorly drained and often wet. They include two classes: 
(1) Those having a primarily pauperized soil of coarse sand, or 
of finer sand, silty, and more compact. (2) Those having an 
impervious stratum of clay, silt or hard-pan underlying the top- 
soil and preventing percolation of the water to underground 
streams or its exit by subsoil drainage. The latter may have 
soil rich in nutritive elements though eminently unproductive. 
During winter and spring such soils are saturated ; during sum- 
mer and autumn, from inability of subsoil moisture to rise to the 
surface through the impervious layer, they are exceedingly dry. 

The largest areas of such swamp lie in Bladen, Craven, Jone^, 
Pamlico, Tyrrell and Washington counties ; while a considerable 
portion of the Dismal Swamp, in the northeastern corner of the 
State, has a soil and growth of this character. 

The forest, even in the best condition, is exceedingly open and 
thin, there being an irregular growth of pine 40 to 60 feet in 
height, the mature trees averaging about 14 inches in diameter* 
and a denser underwood of small white bay, red bay and loblolly 
bay, almost impenetrable on account of the thicket of the gall- 
berry, huckleberry, and species of Andromeda and similar shrubs 
beneath them. Where the soil is of better quality, either more 
fertile, or because the impenetrable substratum is deeper beneath 
the surface, there is more pine, often a considerable part of it being 
loblolly, and the underwood is less dense. Where the soil is least 
fertile there is least pine and a denser thicket of shrubs. 

Next to the long-leaf pine the pond pine is less exacting in 
regard to fertility of soil than the other pines, growing, in many 
places, on the soils which if dry the long-leaf pine would occupy. 
The young plants of the pond pine will endure a considerable 
shade for niany years. When young specimens are accidentally 
broken, eaten off by cattle, or top-killed by fire, they sprout 
freely. During dry seasons conflagrations sometimes consume 
the shrubby underwood, destroying much of the timber. When 
the pines are thus burned out, the white bay puts forth abundant 
suckers, forming dense thickets, and the red bay numerous shoots; 
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the pine, however, in time returns. Although seed-years are fre- 
quent, the crop is usually small. The cones remain attached to 
the limbs for a long period, often retaining the seed for several 
seasons. The seed retains its germinative powers for many years 
and may sprout the spring of the first or second season after fall- 
ing to the ground. As the trees do not grow in thick stands, they 
fail to clear their stocks until of a large size. Through the dead 
branches and knot-holes many rot-causing fungi find entrance. 
Many large trees are unsound from this cause. 

This pine produces very little merchantable timber, though if 
fires are kept from destroying them the yield would not only be 
larger but of a better quality. In a few limited districts a con- 
siderable part of the saw-logs are from this species. It is chiefiy 
of importance on account of the large areas in the State on which 
it occurs as the only timber tree. 

FORESTS OF THE PIEDMONT PLATEAU REGION. 

The difierences in the character of the forests of the Piedmont 
plateau region are the results of the influence of variations in 
the ijuality of the soils, and in the altitude of the surface 
above the sea level. The precipitation is nearly the same 
in all sections of the region, and there is very little differ- 
ence in the relative humidity between even extreme localities 
within its limits; so these factors exert only unimportant influ- 
ence. The variations in elevation, too, are so gradual through- 
out the greater part of the region as to affect only slightly 
the composition of the forest, except when those of extreme 
distances are compared ; but on the southeastern border, on the 
abrupt rise marking the transition to this region from the coastal 
plain, these forests contain certain species which are representa- 
tive of the latter region, the distribution of some trees extending 
even much further to the westward ; while other species charac- 
teristic of the sylva of the higher mountains penetrate from the 
northwest far to the eastward, but usually occur only around the 
spurs of the Blue Ridge or the isolated peaks situated beyond them 
in the Piedmont plateau. The forests of the eastern lowlands of 
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the Piedmont plateau contain the greater number of species that 
are representative of the sylva of the coastal plain. 

The distribution of the economic forests, however, i? deter- 
mined larsrely by the character of the soils. 

The forests of the lowlands are of relatively small extent and 
importance; while those of the uplands are extensive and yield 
nearly all the timber r^uitablo for construction. 

THE FOllESTS OF THE PIEDMONT LOWLANDS. 

The lowlands of the Piedmont plateau region instead of euibrae- 
ing broad swamps are confined to narrow borders of sedimentary 
origin along the streams. Their forest growth is compojied 
entirely of broad-leaf species except in the eastern border coun- 
ties, where occasional loblolly pines are found mixed with the 
hardwoods. 

The lowland forests may be divided into (1) those in the hoi- 
lows and bordering the smaller streams, where the soils are sandy 
loams containing a large proportion of organic constituents ; and 
(2) those contiguous to the larger and more slowly flowing streams' 
w^hich are bordered by flats having silty soils, containing more 
clayey ingredients and less vegetable matter than those of the Uit- 
toms of the smaller streams. These two classes of forests and 
soils, sharply defined where a small stream flows into a large one, 
gradually pass the one into the other in ascending the rivers. 

The changes in the character of the growth along the larger 
streams take place gradually as the changes in the composition of 
the soils, there being usually, no abrupt transition in the kind of 
growth of difterent portions of the some swamp, as occur> in the 
swamps of the coastal plain region. Many species, abundant 
along the lower edge of the region, the southeastern, become lescs 
frequent as the streams are ascended ; others, less common to the 
eastward, increase in number as the soils become more loamy and 
the Blue Ridge is approached. 

The loamy alluvial lands contiguous to the smaller stream? 
have in all parts of the region very nearly the same kind of growth: 
beech, red oak, and white oak, maples and yellow poplar, while 
with these are associated many smallei trees: the hop hornbeam, 
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umbrella-tree and dogwood, which sometimes are sufficiently 
numerous beneath the deep shade of the more lofty trees to 
form a thin underwood. As these soils, however, become at all 
silty the sweet gum and black gum, overcup and swamp chestnut 
oaks, and other trees which are more representative of the forests 
along the larger streams gradually become conspicuous; sup- 
planting first the beech and red oak, then the white oak and 
yellow poplar, and finally entirely taking their place. 

The body of the forest on the silty or mud alluvium of the 
larger streams is generally formed of sweet gum and black gum, 
bitternut, overcup oak and swamp chestnut oak. sycamore and 
hackberry. Of these trees the black gum, bitternut and syca- 
more are uniformly distributed throughout, although nowhere 
abundant or forming a conspicuously large portion of the 
growth ; they extend beyond the confines of the Piedmont 
plateau and enter into the composition of the forest3 of the moun- 
tain region. The elms, hackberry, and sweet guin, on the other 
hand, become smaller in size and less frequent to the westward, 
until on the table-land west of the Blue Ridge they become rare 
trees, occurring only in the basin of the French Broad river and 
along the larger streams to its southward. The overcup oak is 
found westward but little beyond the limits of the loblolly i)ine in 
Granville county, but in Anson county it makes a broad sweep to 
the west, and extends up the valley of the Yadkin river, as far 
as the eastern parts of Davie and the southern portions of Yadkin 
counties ; while the swamp chestnut oak extends west to the Broad 
river in Cleveland county and north to Granville and Davie. To the 
eastward it is the red maple which is the characteristic maple, 
while the sugar maple occurs with it in cooler places as the alti- 
tude increases, extending down to about 500 feet above the sea 
level. With these trees in the eastern border counties occurs the 
loblolly pine; and very often as far to the west as Lincoln county 
the water and willow oaks are found ; less frequently the Texas 
red oak, and in a few places the big shagbark hickory. On the 
extensive fiats of the Xeuse and its tributaries, and on other 
streams in this i)ortion of the State, though to a less extent, tlje 
shagbark hickory becomes one of the most conspicuous and 
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abundant trees, while with it in a few localities is found the 
email shagbark. 

Beneath the taller trees, no matter what kind, especially where 
the cover is somewhat open, are the hornbeam with the thorns and 
haws, and often papaw. 

To the eastward a few broad flats occur, the soils of which 
remain moist or even wet, but are rarely inundated, and these 
are covered with a growth of waier oak, overcup oak and willow 
oak, and fringed with white and black oaks. The broad flats of 
Little river in Union, Stanlv and Anson counties, and those 
along some other streams in the same section of the State, are of 
this description. 

All open banks where there is full sunlight are lined with river 
birch and black willow ; and some flats which are subject to 
frequent and periodic overflow are covered with compact groves 
of willow or birch ; or if the inundation is more prolonged, and 
this is particularly apt to be the case eastward, with thickets of 
small ash and elm. 

Besides these lowlands may be added the mud or clay deposits 
in depressions on the crests of ridges, usually found in sections 
where the soils arc shallow, often where slates are the country 
rock. They are very wet during rainy weather, and for some time 
afterwards, as there is little subsoil drainage ; but during the sum- 
mer and autumn become exceedingly dry. The growth on such 
deposits is usually entirely of willow oak, black-jack oak and more 
or less post oak. 

]\[any of these bottoms with a loamy soil, particularly where the 
growth was the white oak and poplar, representing some of the 
most fertile laiul, have been cleared. Some, however, after being 
cleared, have i)een found untenable on account of the overflow- 
\w\ly and have been finally abandoned. Such lands are usually 
covered (juickly by heavy thickets ot birch, sycamore and elm, 
while maples and gums, whose seedlings grow well in a shade, 
soon Jip])ear beneath them. 

Wiiere lumbering has been going on along these bottoms or 
staves gotten out, the debris, which is carried off* by the streams, 
often (collects at shallow points so as to block the channel of the 
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Stream, and back the water for some distance above, killing most 
of the mature trees which may be on the adjoining bottom, as well 
as a greater part of the young growth, by flooding their roots. 
Dense and fast-growing thickets of elm and ash, and rarely black 
gum, appear in such places, and continue unmixed until the bed 
of the swamp is sufficiently raised to allow other trees to grow. 

The oaks on all of these bottoms show very little young growth, 
if the water oak to the eastward and the swamp chestnut oak in 
some localities be excepted. Where oaks and other trees have 
been culled, chiefly maples and sweet gums have taken their 
places, so that the promise of the bottojn lands for the future is 
not bountiful, nor do they now contain any large supply of mer- 
chantable timber. 

IMPROVEMENT OF THE FORESTS OF THE LOWLANDS. 

The forests of the bottom lands have in nearly every instance 
been excessively damaged by constant pasturage. The white oaks 
have in consequence not reproduced as abundantly as other 
species whose foliage and seed are not so largely interfered with 
bv j^tock. To the eastward and aloiiij: the stifi^er-soiled bottoms 
the overcup oak and swamp chestnut oak are the most worthy of 
extensive reproduction ; to the westward and along the smallei 
strean)s w^here the soils are more loamv the white oak is more 
desirable. Protection must be accorded these in same way as was 
indicated in the case of the oak flats of the coastal plain region, 
and regeneration should be secured in the same way. 

Abandoned fields and closely culled spaces on the wetter soils 
of the bottom lands arc quickly sown in a mixed growth of light- 
seeded trees, chiefly birches, willows and sycamore, and among 
them soon appear ash and elms and other species demanding a 
light shade. 

Sometimes, especially along fence rows, black walnuts appear, 
and these are worthy of protection. In open or thin places in 
the woods, on the drier bottoms, this tree could well be exten- 
i-ively introduced artificially. In the western and northern part 
of the Piedmont plateau it will reach a large size, but as w^'th 
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Other broad leaf trees, it iinist be kept in a thick stand until the 
height-growth has been nearly completed to fiecure clean steins. 

FORESTS OF THE PIEDMONT UPLANDS. 

The npland forests of the Piedmont plateau region are of broad- 
leaf ppciries and pine, or of belts of broad-leaf trees with pine 
alternating with belts of broad-leaf trees without pine, there 
being no area:* in the original forest, if some shallow granitic soiU 
be possible exceptions, which produce a pure growth of either a 
broad-leaf or coniferous tree. 

The se^jucnce of belts, with and without ]>ine, continues 
nncdianged in this State to the northwestward as far as the ea>t- 
ern boundary of the mouritain region in Sorry, Wilkes, Caldwell, 
and Hurke counties; and to the southwest, crossing the Bine 
Ridge, and with the ditlerence between the pine and no-pine he]t^ 
more accentuated from the effect of elevation, occurs to northern 
(ieorgia and eastern Tennessee. 

This succession of forest i)elts, or the presence or absence o\' 
pine in the woods, depends on the variations in the character of 
the soil, as to texture, as well as in mineral constituents, and 
drainage. The belts of soil, following or coinciding with the 
geological terraines, lie, in general, northeast and southwest 
courses, though the interposition of dykes, particularly granite 
dykes, to the eastward, has produced more limited belts lying at 
various angles to thef e ; and not infrequently this occurs when the 
order of the rock strata iias been interrupted by the mere chancre 
in the direction of the outcrop. While in the original forest the 
areas of dissimilar trrowth are coextensive with certain classes of 
soils, and thesanip is morn or less true of the aftergrowth in culled 
and coj)piced woodland, in the great body of second growth seed- 
ling woods the effects of these differences in soil are largely 
obscured or altogether lost. 

The most radical change which is taking place in the great body 
of the woodland is the change of growth from pine and mixed 
hardwuods to pure pine, by abandoned fields being seeded in j»ine» 
the place of these fields being supplied for agricultural purposes 
bv farther encroachment on the hanlwood areas. But where the 
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relative proportion of the pure pine growth is already large, it is 
nriore desirable to reclear these old fields, on account of the ease with 
xvhich these pine lands are made tillable, from the great absence 
of lateral roots in the pine growth and the quickness with which 
the stumps and roots decay in the sap trees, if cut in the spring 
\^hen the beetles attack them, and the presence of the sap invites 
tungus diseases. 

The body of the upland forest is composed of oaks with more or 
less hickory, and in places with short-leaf pine scattered among 
them. Other trees of industrial importance enter but slightly 
into their composition. This is the composition of the original 
forests as they now stand. The second growth, on the other hand, 
which in local cases is an exceedingly important element in the 
woodland, has pine for tlic forest body generally, and hardwoods 
as subordinate. 

SOILS OF THE PIEDMONT UPLANDS. 

The soils of these counties, unlike those of the coastal plain 
region, are very largely primary ; or at least are not secondary in 
the sense of the transported drifts of the sands and loams of the 
uplands and the alluvial deposits of the lowlands of the east, but 
are derived from the decay of rock or rock- forming material in 
situ. This material generally forms the subsoil, which is covered 
superficially, to a depth of three to eighteen inches, by a top-soil, 
differentiated by natural elutriation ot the finer, more adhesive or 
clayey parts, so as to be coarser in texture and not so stifl* or 
brightly colored as the subsoil. This top-soil, unless its depth is- 
ten inches or over, has very little influence on the kind of tree 
growth. 

GENERAL CONDITION OF THE FOREST. 

The woodland presents a general view of wide stretches of for- 
est of broad-leaf trees, nsually with irregular and broken cover, in 
places much culled, and with no undergrowth where pastured, 
and young pines or cedar appearing at intervals through them. 
This broad-leaf woodland alternates with small groves of pine, 
nsually rather open or thinly stocked, the i)ine being the short- 
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leaf and scrub pine ; or sometimes red cedar replaces it, or there 
are mixtures of these trees. The groves of pine or cedar are a 
young growth which has spontaneously appeared in abandoned 
fields. In the neighborhood of the towns the groves of pine are 
of greater extent, and the younger groves which are appearing 
are more compact, the older trees furnishing abundant seed; the 
broad-leaf wood is more restricted in extent and often largely 
formed of coppice shoots, among which many seedling pines 
appear when old pines are within seeding distance. 

The original forest lands may be separated into three parallel 
belts, neglecting for the present the numerous local variations: 
{!) a more eastern with soils from slates, sandstone and gneiss 
and forests with a large proportion of pine, the eastern pine belt 
of the Piedmont plateau ; (2) a middle belt with deep loamy soils 
mostly from granitic rocks and supporting hardwood forests of 
the first quality, with only small percentage of pine or none, the 
hroad-leaf forest belt of the Piedmont plateau : and (3) the exten- 
sive areas of gneissic soils to the w^estward with smaller-sized 
hardwoods and more pine, the western pinehelt of the Piedmont 
plateau, 

THE EASTERN PINE BELT OF THE PIEDMONT PLATEAU. 

The forest belt lying to the eastward with the woods composed 
of broad-leat* trees and pine can be separated into three divisions 
which differ essentially in the proportion of pine in their compo- 
sition and the ability of the soil to sustain a hardwood growth 
of broad-leaf trees. There is : 

(HA more easterly division in extent nearly coinciding 'with 
the geological terraine of gneisses and granites, the forests of 
which are formed of both the loblolly and short-leaf pines 
with medium-sized broad-leaf trees. This is described under the 
name of tlieya/'^^*^6- of the eastern granite areas, 

(2) A division abutting the above on the west, and nearly 
including the Jura triassic red sandstone formation of the geolo- 
gists, the original forests of which contain a large proportion of 
short-leaf pine, with small-sized broad-leaf trees, and a large extent 
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of youDg pine, both the short-leaf and loblolly, in pure growth, 
J^orests of the eastern red sandstone. 

(3) A southeastern division with soils from slates, for the most 
part rather shallow, supporting forests of short-leaf pine and 
small broad-leaf trees, with only a small area of young pine in 
pure growth. This will be called the forests of the slates. This 
does not include the entire eastern slate area, but chiefly that in 
the more southeastern counties* of that belt, the general limits 
of which will be given in describing this head. 

Snch differentiation, it must be understood, is merely for the 
simplicification of description ; further division might well be 
made, but these show fairly well, being natural divisions, the 
most evident differences existing in the forests and the intimate 
relation existing between them and the soils. 

THE FORESTS OF THE EASTERN GRANITE AREAS. 

The northeastern counties of the Piedmont plateau region, 
Franklin, Warren, Vjince, and the northern and central parts of 
Wake, with rollinj^ surface, have generally grayish and loose top- 
soils, frecjuently gravelly, especially along ridges, from the detritus 
from numerous quartz veins, and red or reddish subsoils, deep, 
fresh or moist along hillsides, but often coarse-grained and porous. 

The body of the forests is formed of post oak, black oak, white 
oak and Spanish oak, with a considerable intermixture of white, 
small-nut and pignut hickories, and, in most places, short-leaf 
pine. The larger forest i)ine8 have, however, been largely 
removed. Along the hollows and cooler slopes, mixed with the 
white and black oaks, are the northern red oak and yellow poplar, 
yielding a low grade of lumber, red maple and some ash ; along 
the drier crests there is more post oak and often an increasing 
proportion of black-jack oak. 

The woods around many of the towns, periodically cut over or 
heavily culled for fuel, are rapidly deteriorating into mere post 
oak and black-jack oak coppice, with, if fires are excluded and 
there are seed-bearing pines near by, an ever-increasing propor- 
tion of the short-leaf pine. 

♦ Largely the Monroe elates. See BuU. 3, N. G. Geological Survey, 1«W, p. 36. 
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While the greater portion of the original growth of short-leaf 
pine has been removed, there are now large areas of wood, either 
in a pure stand of short-leaf pine, or that species mixed with 
the loblolly pine, especially on the lower or moister lands; and 
these areas contain a considerable amount of merchantable tim- 
ber, though usually of a small size and yielding only sap lumber. 
The re-growth pine is usually at its best when growing on hill- 
sides in culled woods with white and black oaks, where rapid 
development is secured, and tall and straight stocks formed. That 
which has colonized old fields and there formed a pure growth is 
straight-stemmed if the stand is sufficiently thick ; but the fields, 
first taken in thick sod of tall grasses, are usually burnt many 
times while the trees are yet small, and the growth, being thus 
kept thin, continues as it matures open and scrubby, while the 
trees have short boles. Below the pine, post oak and small hick- 
ories (especially white hickory) appear, and where the soil is at 
all moist or stiff the dogwood spreads. 

The loblolly pine when in this re-growth, here and as far west- 
ward as its distribution extends, does not do well after passing 
into the pole-stage, if it is growing on dry, sandy or gravelly 
uplands; either it spreads out, and becomes short-stocked and 
limby, if an abundance of light is afforded, or, if that be denied, 
*ioon dies out. 

Although the woods of these eastern granite areas have long 
been culled, they are still yielding much merchantable building 
material, besides fencing-timber, railway ties (chiefly from the 
post oak and white oak) and large amounts of fuel, both of pine 
and hardwoods. 

A considerable quantity of yellow poplar and some ash is 
exported from these areas for the manufacture of pulp, while one 
local paper mill employs ash for this use. 

There are several small mills sawing the second growth short- 
leaf pine, and a few sawing the original growth. 

TREATMENT REQUIRED BY THE FORESTS OF THE EASTERN GRANITE AREAS. 

These forests are in most places capable of producing oak tim- 
ber of considerable size, except along the summits of the hills. 
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where the dry and coarse gravelly soils are more suited for pine 
than the larger and more exacting broad-leaf trees. Cattle have 
for a number of years been excluded from the greatest portion of 
the woodland in a considerable part of this area, and the beneficial 
effects of this is evident in the thicker undergrowth. The black 
oaks, particularly the black-jack and the Spanish, are generally 
increasing more rapidly than the w^hite oak, and do not seem to 
be dying out so rapidly as in counties farther west. 

The very large areas of loblolly pine growth in old fields should 
be favored when it is on moist soils or loose loams : but on all 
stiffer or drier Boils that of the short-leaf pine should be favored. 
Thinnings might advantageously be carried out for each of these 
species, as will be described further on. 

Along all gravelly ridges mature seed-bearing pines should be 
preserved as seed-trees, and the proj)ortion of pine in the small oak 
growth on the crests increased ; on tlie more fertile soils of the 
slopes and along the borders of the hollows the pines reach their 
largest size, but the competition there with the broad-leaf trees is 
such that it is only occasionally that a pine can succeed in reach- 
ing maturity if it spring up among the broad-leaf trees. 

FORESTS OF THE EASTERN RED SANDSTONE BELT. 

Contiguous on the southwest to the granite areas in Granville 
and Wake counties just described, and extending southward 
through Durham, the eastern parts of('hatham, Montgomery and 
Anson counties, are the sandy loams yielded by the Jura-trias red 
and brown sandstones. This belt or terrain varies from S to 16 
miles in width, and though its surface is generally undulating it 
is broken and rugged only in the few places where sandstone 
ridges occur, as in portions of Chatham, Moore, and the southern 
part Anson counties. 

The soils vary from loose coarse-grained sandy loams to stiff 
fine-textured loams, the latter being generally confined to river 
bottoms. They are usually brown or gray in color, with charac- 
teristic brown, purplish, or terra-cotta-colored, stiffer subsoils • 
usually deep, but in spite of their de|>th ill-suited for tree growth. 
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Under denudation they wash badly, and all the liner and more 
silty soils bake in* drying. 

On the flatter lands the forests are formed of small-sized tree?-. 
In the original growth there is usually an upper dominant story 
of short-leaf pine from r)!) to 70 feet in height, with an underwo«>il 
of post oak, Spanish oak, black-jack oak, white oak, and white 
hickory. This often merges into post oak and blnekjaek oak- 
flats ; or where the soil is stiifer and the country more ruirire'i 
better oaks are to be found along the slopes and in the hollows. 
The original growth has been largely removed. (Plate XXII. i 

In the southern portion of Granville, the southwestern part of 
Wake, and Durham, and the eastern part of Chatham countie? 
are large areas ot abandoned agricultural lands undercover of the 
short leaf and loblolly pines. The pine may be seen in all stages 
of development, though in one grove all trees are ab'out the same 
size. The loblolly is for the most part contined to tlie lower or 
flatter lands, the short leaf to the better-drained soils and those 
situated at a distance from large streams where there are the seed- 
bearing trees of the loblolly pine. In many places the two pines 
occur mixed ; l)ut the loblolly generally displaces the short-leaf, 
growing more rapidly and enduring greater lateral compression 
and shade than the latter. On the driest soils, however, the 
short- leaf finally outgrow> the loblolly and prevails. Mnch of 
this pine is of good stand and has tall and straight bodies free 
from limbs, and this is more true of the loblolly pine groves than 
of those of the short-leaf: but much more of it has been thinned 
by repeated fires, and is capable of yielding but little wood except 
for fuel. The floor is generally covered with a thick sod of 
broom-grass. Only a few broad-leaf trees appear spontaneonsly 
beneath these pines: those which do occur are chiefly post oak, 
white hickory and dogwood. 

In Anson county there remains but little of the original forest. 
Xorth of AVadesboro the soil is a gray, sandy loam, rolling and 
moist, covered with a generally compact growth of the loblolly 
pine, which is of fairly uniform size ; high poles or small-sized 

mill-timber, where large tracts of cotton lands were simultaneonslv 

■ 

abandoned in the period between 1S61 and 1868, and have not 
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since been re-cleared. Beneath this loblolly pine there is very 
little hardwood growth. South of Wadesboro the topography i& . 
more rugged, and the soils are stifFer, and along the crests and 
upper slopes often shallow. Everywhere it has been badly eroded. 
The short-leaf pine holds possession of the large extent of old 
fields, with, in some places, a small proportion of loblolly pine inter- 
mixed. The growth is open and stunted and in many localities 
dying out. There is little underwood and a consequently poor 
tloor. To the eastward along the Pee Dee river, lie the light 
loams of the long-leaf pine belt, on which at the present time in 
Anson county, there are not over 3,000 acres of good standing 
pine. The remainder of the. long-leaf pine lands in this county, 
as has been said, are covered, where the soils are dry, with small 
broad-leaf trees, chiefly post oak and black-jack oak ; or where 
the soils are moist with an open, spreading growth of the loblolly 
pine. 

The greater part of the woodland of these counties, possibly as 
much as two-thirds of it, is in young groves of pure pine. The 
so-called "forest" pine has been nearly removed; some is yet 
held in a few places. There are considerable areas of small-sized 
short-leaf and loblolly pine timber suitable for milling purposes, 
making sap lumber. Only a little of it has been cut, that chiefly 
for making tobacco tierces. From the broad-leaf trees (the white 
and post oaks mainly) hoops and staves and railway ties are made. 
Some dogwood is gotten out for shuttle-blocks. There are few 
wood-working industries, and these are chiefly saw mills, sup- 
plying in part the local demand. 

IMPROVEMENT Of THE FORESTS OF THE SANDSTONE BELT. 

The moister soils are capable of producing loblolly pine suitable 
for saw-logs, and medium-sized white and Spanish oaks. The 
drier soils can grow rather small-sized trees of the short-leaf pine, 
post oak and small-sized white oak. 

Protection from fires is needed ; browsing cattle do only slight • 
damage, except where there is a very large proportion of broad- 
leaf trees. All young short-leaf pine appearing in lumbered 

woods should be protected. 
13 
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The thick groves, particularly those of the loblolly pine, 
nii»i^ht well be thinned. Very lightly at first, if the stand is very 
thick, and the thinning repeated after several years. If the 
stand is not so thick a correspondingly light cutting will be 
required. Seeding pines should be left around every cultivated 
field which in time may be abandoned, so that when cultivation 
ceases it may quickly be seeded in self-sown pine seed, and the 
young pines serve at^ a protection to prevent the washing away 
of the iioil as so much of it is now destroyed. 

The loblolly pine can be grown in a pure forest on all the 
moister soils of this division. The short-leaf pine does well in a 
pure growth on the better soils. On the poorer soils all the 
groves of untended trees now have too open a stand. This may 
be due entirely to external influences; in many places it is 
evidentlv traceable to fires. If this be due in certain cases to the 
natural thinning out of the pine on such soils as the trees become 
of large size, in all such cases under])! an ting will have to be 
resorted to. 

FORESTS OK THE SLATE SOILS. 

The geological formation of crystalline schists and slates, which 
extends from Person countv southwestward to Union, yields two 
extreme types of soils, each supporting characteristic growth. 
The first of these to be here described is the less suited for the 
growth of trees, and has woods of pine and small broad-leaf trees; 
the second produces woods of broad-leaf trees of a larger class and 
no pine, and will be described further on in considering the belt 
of red and gray loams which lies next to the west. 

The rtrst soil referred to as being a ch/iracteristic one over a 
large part of these counties is a usually shallow, close and stiff, 
yellow loam, sometimes superficially sandy, derived from gray or 
vellow slates, and is nearly confined to the southern counties: 
Randolph, Stanly, Montgomery, and I'nion. The topography of the 
districts where such soil is found is simple, the surface nearly flat 
or gently rolling. Throughout it is ill-drained, and the variation 
in the growth is incidental to the thoroughness of the drainage. 
AVhcre better drained the forest resembles a two-storied high for- 
est. The upper story consists of a rather open growth of short- 
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leaf pine rising to a height of 50 to 70 feet; the lower etorj of 
small post and black-jack oaks, with more or less Spanish and 
white oak and white hickory, has an average height of 40 feet, 
individual trees acquiring a diameter of 14 to lb inches. The 
trees are often shrubby, and there is very little young growth. 
As the soil becomes poorly drained the pine decreases, until on 
the " willow oak flats " the growth becomes restricted to black- 
jack and post oaks as a lower story, slightly overtopped by willow 
oaks, a growth capable of yielding only a limited number of ties, 
and felloe and hub-material. 

In Davidson, Stanly and Union counties mines have been worked 
for many years, requiring large amounts of fuel and posts which 
have been gotten from the neighborhood. Such deforested dis- 
tricts are now generally covered with a coppice of good stand, 
often with many young pines and some seedling oaks intermixed. 
Along many of the river hills through here thickets of the scrub 
pine may be seen.. It appears to be spreading eastward from the 
granite knobs above along the rivers, occasional trees yet being 
seen in culled or coppiced woodland as far to the eastward as 
Orange county. 

There is a con)])aratively large part of the area of these coun- 
ties in forest and only a small amount of second growth woods ; 
and as the woods have been but little culled a correspondingly 
large amount of merchantable timber, pine in places and oak suit- 
able for ties and wagon-material. These forests have in many 
places been badly injured by frequent and destructive fires, but 
during late years the woods have been better protected and the 
adoption of laws requiring the confinement of live stock in several 
of the counties has tended to diminish the evil and at the same 
time improve the general condition of the woodland. 

The soils of the first division are on the whole too shallow to 
make large-sized broad-leaf trees. The most valuable tree is the 
short-leaf pine; next the post and white oaks and white hickory 
and dogwood. The pine will make medium-sized mill-logs; the 
oak scarcely more than railway ties and smaller material. 

Fires should be rigidly excluded, as their damage to young pine 
is great. In most places cattle should be excluded. Improve- 



196 FOBE8T8 OF NORTH CAROLINA. 

ment cuttings could be advantageously conducted throughout 
nearly this entire section, defective pines being removed and old 
black oaks and Spanish oaks that are interfering in any way with 
young growth of more valuable species. The proportion of pine 
can be largely increased in such soils as are sufficiently deep to 
permit its growth, the amount of post oak increased on the crests 
of ridges, and of white oak on the slopes and better soils. 

THE DECIDUOUS FORESTS OF THE PIEDMONT PLATEAU. 

Beginning in Mecklenburg county and extending northeast 
through Cabarrus, Rowan, Davidson, Guilford, and Caswell coun- 
ties and west to the middle parts of Davie, Yadkin, and Rock- 
ingham counties are red and gray compact loams, sometimes 
loose, rarely sandy, derived largely from gneissic or granitic 
rocks; and with these may be included the. loose loams of Orange, 
Granville, and Alamance counties, and the stiff red loams of 
central Iredell, middle part of Lincoln and Catawba counties, and 
the loose and sandy red and gray loams of southern Cleveland 
and Rutherford counties. This territory embraces the great body 
of the fertile upland soils, both stiiT and loose, of the Piedmont 
plateau. 

The forcjits were originally of the first quality, consisting of 
compact-growing hardwoods, oaks, and hickories, with pine dis-^ 
seminated only on rocky or sandy soils along the crests of hills. 
They differ from those lying to the eastward in the almost total 
absence of the short-leaf pine in the original forest, the rather 
limited area of young pine in pure growth, and the presence in 
many sections of the red cedar and scrub pine as the old field 
growth. 

KOKESTS OF THE COMPACT RED LOAMS OR " RED CLAYS." 

The stiff red soils, the so-called "red clays," derived from 
hornblende-bearing rocks are fertile, and are usually free from 
stones. The soils are in narrow terraines, two to twelve miles 
wide, lying in a northeast and southwest direction, the largest 
extending from Charlotte to Concord, with a length of about 
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thirty-five miles. Other extensive bodies are at Salisbury and 
Lexington ; several smaller are in Guilford county, and a large 
body extends through central Alamance and Orange counties, 
and the northwest part of Person county. Besides these bodies 
are the areas in Catawba, Lincoln, and Iredell counties already 
referred to, and smaller areas in other portions of these counties. 

The forests of the conjpact red loams are composed of black and 
white oaks, white and small-nut hickories with small intermixture 
of Spanish oak, and along the crests of the ridges, of post oak ; 
but on lower hillsides and steep north slopes the yellow poplar, 
northern red oak, shagbark hickory, and white ash also occur. 
These trees in the most favored situation form a forest whose 
canopy is raised 90 to 100 feet, and the trunks which support it 
are free from limbs for 40 to 60 feet. Beneath these trees where 
there has been no pasturage there is in many places a heavy 
undergrowth of dogwood and young trees. The wooded land is 
for the most part distributed among small farms, and much of it 
has been heavily culled of tlie white oak for building and fencing- 
material, and in places the Spanish oak has been removed for the 
same uses. Where such culling has been done and the woodland 
pastured at the same time, the growth has remained open and 
there is no underwood : and although in many such tracts no pas- 
turage has been permitted for the past five or ten years, the 
reproductive power of the black oaks seems to be so impaired, 
possibly from the dry and impoverished floor, that seedlings are 
infrequent and small, and few young black oaks are to be found in 
the undergrowth now appearing, which consists of dogwood, 
hickories, haws, and young white oaks. There are still many 
fine bodies of hickory, although much has been cut from these 
lands for numerous local buggy and spoke factories, and much 
has been exported in the log. 

Old fields on the compact red loams are not frequent ani they 
are either tardily taken by pine, the seed being borne there from 
trees at a distance on other soils, or sometimes they are taken by 
thickets gf sassafras, sumach or by persimmon, and in a few local- 
ities by ^ed cedar. Sometimes, however, a growth of mixed 
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broad-leaf trees, whose seedlings are light-bearing, appear, Span- 
ish, post, and white oaks, w^hite hickory, dogwood, and sonrwood. 

IMPROVEMENT OF THE FORESTS. 

These forests are capable of yielding large-sized oak and hick- 
ory timber. The white and black oaks are the most valuable 
trees growing on these soils, and are better adapted to them than 
the others; the Spanish oak is less suited. Of the hickories the 
smallnut and the white make the most rapid growth and thrive 
better on this stiff'er soil ; the small-nut on the shadier slope^ or 
where the stiftest soils prevail ; the white where the soils are drier 
or not so stitt*. The short-leaf pine will attain a large size and 
make exceedingly rapid growth, either in growth with other tree? 
or when i^rowini? alone. 

Browsing cattle and hogs should be excluded, and tires, which 
at present are of hcldom occurrence, should be guarded agrtinst. 
Where the woods have not been pastured there is usually a heavy 
stand of young trees beneath the old ones, and generally of the 
same kind, although not by any means in the same proportion. 
There are great numbers of white oaks, especially four-year old 
seedlings, and thickets of saplings, from the two latest heavy masts, 
around and beneath seed-bearing trees : and this young growth 
is most promising. Defective old trees, or objectionable species, 
black gums, scarlet oak and other trees of less value which by 
their shade are interfering with such young growth should be 
removed, and if it will pay to turn them into cord-wood they 
should be cut up and hauled out, as little cutting and injury beiug 
inflicted on the young growth as is possible. 

There is in some places much mature timber: when it is post 
oak, chieflv suitable for railway ties: when white and black oaks, 
it will yield small-sized milling timber, and this is often standing 
to the great detriment of the thick young growth beneath it, and 
might well be partly removed to give the young growth an oppor- 
tunity for development. 

Where pasturage has been uninterruptedly practiced for many 
years and the woods are open beneath, there being no wnderwood 
of young trees, an absolute exclusion of cattle is demanded in 
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order to secure the regeneration of a new crop beneath the old 
trees. Where lack of grazing lands makes woodland pasturage 
necessary, the plan of utilizing one-half of the woodland for grazing 
until the young growth in the other portion becomes too large to 
be injured by cattle, and then turning the cattle into that, while 
the pastured area is permitted to rest and secure a new growth, 
could be adopted. Where there are yet many black oaks, white 
oaks and hickories standing, they can be allowed to naturally seed 
the ground, and the seedlings from them form the new wood. 

In places, however, these species are nearly wanting, or the 
white oak has been largely removed, so that if a new crop were to 
be naturally regenerated beneath the remaining trees it would be 
formed largely of little-desired species. Underplanting with the 
white oak, and retaining the old cover for several years, and then 
removing it after the young white oaks have formed thickets so 
as to shade the ground, is here recommended. The most naked 
spaces, without any cover at all, might well be sown in the s^hort- 
leaf pine. 

Some localities show absolutely no signs of young growth of 
broad-leaf trees except such kinds as are neglected by browsing 
cattle; 'the old trees which are standing have passed their matur- 
ity, their tops are decaying, the trunks are often hollow, and their 
vigor is constantly lessening from the free access of the sun to the 
soil around their roots. Any kind of a young growth in such sit- 
uations will be valuable in protecting the soil from washing and 
preventing the further decay of the old trees by shading their 
roots. Nearly all of this thinned wood has more or less young 
short-leaf pine in it which is rapidly increasing, being passed over 
by cattle. 

THE FORESTS OF THE LOOSE GRAY LOAMS. 

The forests of this division cover the greater portion of tlie sec- 
tion of the Piedmont plateau which lies between Rutherford and 
the southeastern part of Mecklenburg, on the south and west, 
and Yadkin, Rowan, Caswell and Orange counties on the north 
and east; within this division lie the smaller areas of compact red 
loams with their somewhat different growth. There is not always 
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a sharply defined limit between the loose gray loams and the com- 
pact red loams, one gradually passing into the other; more often 
the areas of compact red loams have sharply defined limits. The 
more sandy soils prevail, however, in Alamance, Orange, the west- 
ern portion of Chatham and in Person counties, in the southern 
portion of Mecklenburg, and the southern parts of Cleveland and 
Rutherford counties. 

The gray loams are loose, even sandy in places, with the subsoils 
stiller and bright-colored, deep, well drained, but fresh or moist 
and well^suited for tree growth. In a few places they are rocky 
or even bouldery as in portions of Orange and Alamance counties. 

In general, the forests are quite similar to those of the compact 
red loams ; but the Spanish oak to a large extent replaces the black 
oak ; there is more post oak, and the standard of excellence is not 
so high. 

The compositit)n of the original forest may be said to be of white 
oak, Spanish oak, post oak, black oak, white hickory, and scarlet 
oak, in relative abundance about in the order named, and forming 
over three-foiirths of the ijrowth : beneath these trees is a selection 
of underwood, where it has not been suppressed by pasturage, which 
shows a fair representation of the dominant trees, and wrth these 
the dogwood, sourwood, haws, and thorns. Dogwood, however, is 
not so abundant as on the compact red loams. On slopes facing 
the nnrtli and cool hillsides there is but little ash and red maple, 
and only occasional trees of the northern red oak, but yellow pop- 
lar is nune freipient. 

Tine, though infrequent on the stiller soils and confined to the 
ridges, forms on the looser a not inconsiderable element in the 
woodland, from i to 2 per cent, of the mature trees often being 
pine, these being large and tall, but scarcely overtopping the hard- 
woo<ls. 

Where the soil is poor and sandy as in southern Mecklenburg, 
there is a reoccurrence of the pine, post oak, and blackjack oak 
growth, with the |)ine as an upper story and the broad-leaf trees 
as a lower. The area of such sandy land, however, is limited, and 
it is irenerally largely cleared for cotton culture, with the greater 
part «»f the w<»odland hardwood coppice and pine regrowth. 
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To the eastward in Person, Orange and Alamance counties the 
small shagbark hickorv is frequent along the crests of sandy ridges, 
forming in a few places as much as 10 per cent, of the growth over 
limited areas. 

Where high hills occur wnth sandy or gravelly crests, and espe- 
cially if bouldery, as the river-hills along the Deep and Haw, and 
the elevated ridges in Person county which centre around Fuller 
mountain, the chestnut oak becomes conspicuous, and in culled and 
coppiced woodland rapidly propagates, seeding at an early age, 
and abundantly reproducing from stool shoots. 

Coppiced and culled woods deteriorate in two directions accor- 
ding to the kind of soil on which they grow ; if on sandy soils the 
early seeding black-jack oak and post oak increase, their seedlings, 
appearing among the stool shoots, the trees of these species becom- 
ing large enough to produce seed before those other kinds; on the 
stitfer red soils where the black-jack oak is wanting, the sourwood 
increases rapidly for the same reason, it seeding at a very early 
age, especially from shoots. 

On the hillsides in culled woods many maple seedlings occur, 
and reach a height of 20 or 30 feet, and then die. The black gum 
does the same, small trees of this species often forming a consider- 
erable proportion of the young growth ; but although it reaches a 
much larger size than the red maple, and persists for afar longer 
time, it, too, is finally suppressed by more rapid-growing trees 
w^hicfi are better suited for the dry soils. To a less extent the same 
is tiue of the sweet gum, but unless in rather favored localities its 
seedlings, which a])pear in many places in the woods, die after a 
few years growth. 

Where the soils are not too sandy or thin there is a growth of 
broad-leaf trees nearly as excellent in quality as that on* the com- 
pact red loams. Its average height, however, will scarcely exceed 
85 feet, and as the soil becomes more silicious there are fewer 
small-nut and shagbark hickories and black oaks, these being 
supplanted by post and Spanish oaks ; or, if the country is rugged 
and the crests of the hills rocky and gravelly, especially if with 
quartz fragments, the scarlet oaks and ])ignut hickories enter 
largely. 



202 FORESTS OF NORTH CAROLINA. 

These forestt^ require the same management and care for their 
improvement, as was indicated for those of the compact red loams. 

GENERAL CONDITION OF THE DECIDUOUS FORESTS OF THE PIEDMONT 

PLATEAU RECilON. 

Between S(>,00«> and lu(),0()() acres of oak and hickory woodland 
situated in Person, Caswell, and Granville counties were burned in 
the spring of 1893. The greater portion of the mature and lari^e- 
sized oak and hickory timber was killed; and while the top^ of 
all smaller trees were destroyed, they put forth abundant stool 
shoots so that the burnt areas are now covered with thickets of 
young sprouts. There is another large burnt area in the north- 
eastern portion of Rockingham county over which a fire passed 
about 1875. This is now covered with a thick growth of small 
trees about twenty years old, there often being several stocks 
from the same stool so that they interfere with each other and 
prevent development. 

While at the present time, on account of the general distribu- 
tion of groves of seed-bearing short leaf pine, this species (quickly 
forms a stand in abandoned fields, as is the case from Rutherford, 
Cleveland, and Mecklenburg counties north to Davie and Guil- 
ford, yet in many portions of southern Alamance, the northern 
parts of Orange, in Person, Caswell, and the eastern parts of 
Rockingham and Forsyth counties, the short-leaf pine does not 
rapidly 'take old lields, from five to ten years or even more 
being recjuired for a thick stand to be naturally secured. 

In the eastern portion of Guilford county, and in Alamance, 
Orange, Person, and Forsyth there is a large proportion of red 
cedar assjociated with the short-leaf pine, in localities where the 
pine does occur in the old Held growth ; but the cedar is finally 
suppressed by overshading. In some localities cedar unmixed 
with other trees forms the regrowth. This tree is also rapidly 
increasing in culled woods, but, as in the pine groves, it is unable 
to endure the deep shade of the broad-leaf trees, being of much 
slower growth than they, and is at last overshaded. In the coun- 
ties to the west of (4nilford, and especially in those to the south- 
west, there is not so much red cedar. 
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Where neither the red cedar nor short-leaf pine appears in the 
old fields, as in portions of Gnilford, in Caswell, especially in the 
valley of Country Line creek, in Rockingham and Forsyth coun- 
ties, and to a less extent elsewhere, the scrub pine forms a large 
portion of the regrowth in old fields, in many places forming com- 
pact thickets of pure growth ; in others, thickets of the short-leaf 
pine and scrub pine alternate. The two pines are sometimes 
associated. When this is the case unless the short-leaf pine has 
the advantage of a start of a few years growth, the scrub pine,, 
being the more rapid grower, will overshade it and suppress it. 
Less frequently is the scrub pine associated with red cedar in 
these groves. 

The scrub pine forms groves of i)ure growth on the granite 
knolls which extend across the eastern edge of Cabarrus county 
into Rowan, and the dissemination in the old fields has probably 
been from the trees on these knolls and those growing along the 
hills of the Haw and the Deep rivers, as the scrub pine is not 
found at other places* in this division in the original forest. 

Probablv as much as one-third of the area of this division is in 
wood, and over one-half of the wood is regrowth. A greater por- 
tion of the regrowth, over a third at any rate, is pine and cedar. 
There are besides large areas of waste lands, with almost no tree 
growth of any kind, or exceedingly thinly stocked with pine or 
oak, chiefly post oak, black-jack oak, and Spanish oak stool- 
shoots. 

There is almost no merchantable heart-pine suitable for milling. 
The local bodies of regrowth pine which are now large enough for 
small sized saw-logs will yield only sap lumber, and are not gen- 
erally utilized on this account; but there are large quantities of 
pine suitable for fuel. There is not very much oak, either white 
or red oak, which is suitable for lumber. What there is lies 
chiefly in Orange, Person,- and Davidson counties; but there are 
smaller bodies in other places. Smaller white oak and post oak, 
suitable for railway ties, in most places is not abundant, many 
sections not producing enough to supply the local demand. Hick- 
ory, however, is relatively more abundant, not having been so 
largely culled for local use; numerous spoke and tool-handle fac- 
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tories are now utilizing this. There are few Baw-mills, and nearlj 
all of the building material used by the larger towns is brought 
from other sections of the State. 

THE WESTERN PINE BELT OF THE PIEDMONT PLATEAU. 

Lying to the west of the compact red and gray loams are fine- 
grained and mostly sandy loams, usually red or reddish in color 
with a thin surface soil, usually less fertile than the compact red 
and gray loams and less suitable for tree-growth. This division 
extends from the central part of Rockingham, Iredell, and the 
central part of Rutherford counties northward and westward to 
the base of the Blue Ridge and its outlying spurs. A few local 
areas of compact red loams occur, and the original timber on these 
soils was entirely of broad-leaf trees. 

The surface of the entire division sloping eastward from the 
escarpment of the Blue Ridge is broken and rugged. The culmi- 
nating points of the divides between the rivers which here find 
their head waters are low mountain chains running irregularly 
east and west. These mountains and the groups and isolated peaks, 
lying still further to the east, the Sauratown and Crowder moun- 
tains, and Kings mountain have an arborescent growth similar to 
that on the eastern slope of the Blue Ridge, and their woods will 
be considered in connection with that (p. 210). 

Here, however, it may be well to say that the woods on the 
north tilopes yet contain some merchantable yellow poplar in 
some of the hollows, with ash, northern red oak, and white oak. 
The woods on the southern slopes, and this is especially true of 
the South mountains, the Sauratown and King's mountain, and 
the broad water-shed between the Green and Pacolet rivers, have 
been many times burned, and pine timber lias been very badlv 
da^naged while tie and tan-bark oak has been greatly thinned or 
re J need to stool-shoots. 

The forests of this division are of pine mixed with broad leaf 
trees, of which the scarlet oak is the most abundant. It is espe- 
cially common on gravelly soils and has associated with it the 
Spanish oak, post oak, white oak and, to a less extent, the black 
oak, while along all high and sandy crests and rocky slopes the 
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chestnut oak becomes a tree of economic consideration. There is 
not so much hickory as in the oak forests of the central portion of 
the state this group being repFesonted chiefly by the pignut, white, 
and some smallnut. The sourwood becomes even more conspicuous 
than in Davie and Guilford counties, and along the hollows and 
northern slopes there is some yellow poplar, ash and northern 
red oak. 

These woods are in a far more uniform condition than those 
lying to the eastward and are much less broken. There are 
broad expanses of woods, formed of pine mixed with broad-leaf 
trees, with the cover entire or somewhat broken, and dotted with 
small groves of pure pine, either the short-leaf or the scrub, in 
old fields : or there are extensive areas of culled or coppiced 
woodland adjacent to the farms and small towns. 

Throughout some portions of the division cattle have been 
excluded from the woodland for periods of from five to ten years, 
but most parts are yet pastured. The forest floor is generally 
poor, the underwood thin or entirely absent, and the cover of the 
mature trees open. 

The original forest is from 70 to 80 feet in height, though in 
many places it will not be over 60 feet where the soils are thin 
and poor, while in hollows and on cool slopes many trees will 
measure over 100 feet in height. Considering the division as a 
whole, the trees stand in relative abundance about in the follow- 
ing order: short-leaf pine, scarlet oak, black oak, white oak, 
sourwood, chestnut oak, post oak, Spanish oak, and white hickory. 
These form considerably over three-fourths of the growth. Less 
abundant and forming the larger portion of the remainder of the 
growth are the dogwood, pignut, chestnut, black-jack oak, black 
gum, and small-nut hickory, scrub pine, and red maple. 

The culled woods show an increased proportion of young pine; 
while scarlet oak, chestnut oak, and sourwood are increasing in 
both culled and coppice woods, the scarlet oak more rapidly than 
any other oak. Its young growth often forms thickets in the 
open spaces where trees are removed in culling ; and in coppiced 
woodland it reproduces rapidly both by seedlings and stool-shoots. 
It is chiefly on the drier sandy and rocky soils that the chestnut 
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oak is spreading most rapidly under culling, especially where the 
<5Utting is heavy or where the woods are coppiced ; so that large 
areas where fuel is regularly cut show a growth which has dete- 
riorated, so that while it formerly consisted of mixed oaks and 
hickorv, now it is of scarcely other trees than the scarlet and 
chestnut oaks. Both of these trees, however, are well-suited for 
coppice-cutting on account; of their rapid growth, vigorous sprout- 
ing, and the long persistence of the stools. 

The increase of the red maple in culled woods is also rapid. 
Under the protection of the light shade so afforded maple seed- 
lings can be found on all classes of soils from the driest to the 
most moist. On the moister soils they seem to be incorporated 
as a permanent part of the growth ; but where the soils are dry 
they grow more slowly and are overtopped by the oaks when 
eight or ten inches in diameter, put up sprouts from around the 
base of the trunk, the main stem becomes weakened and dies. In 
like manner many seedlings of the yellow poplar appear; those 
on the drier soils soon succumb; those on the moister persist for a 
long time, if on a north slope even becoming large trees. 
Black gum seedlings, which are frequent on the drier soils, con- 
tinue to grow for many years, but the specimens never become 
more than small-sized trees. 

The regrowth in the old fields is uniformly pine, except in a 
few local areas of compact red loams, where it may be red cedar 
or scrubby broad-leaf trees as well as pine. The pine in old 
fields is usually the. short-leaf ; but in some sections it is the scrub, 
especially where adjacent to the mountains, or where thickets of 
that pine occurred in the original growth, as along steep river 
hills or the thin soils near granite knolls, the so-called " flat-rocks." 
Less frequently white pine forms the old field growth, and then 
only at the base of the mountains where mature trees of this 
species occur. Beneath pine regrowth of all kinds, unless the 
cover is exceedingly heavy, sour wood, red maple and dogwood 
appear. 

MERCHANTABLE TIMBER OF WESTERN PIEDMONT PINE BELT. 

The forests of the weiitern pine belt now yield more timber than 
those of any other part of the Piedmont plateau region, and 
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exploitation is not so far advanced in them as elsewhere. There 
are many mills sawing pine and soft woods in Wilkes and the 
northern part of Alexander counties; mills cutting hardwoods at 
Hickory, Morganton, Lenoir, Old Fort, Thermal Springs and at 
other localities, while mills sawing pine are scattered through 
the entire territory. 

Several local tanneries obtain their bark supply, chiefly chest- 
nut oak and white oak bark, from the immediate neighborhood, 
but they have removed only about one-half of the available 
amount in the South mountains, and that in the Brushy .moun- 
tains and on the slopes of the Blue Ridge has yet scarcely been 
touched. The largest tanneries are at Morganton and Wilkesboro. 

The largest areas containing merchantable pine lie in Caldwell, 
Burke, Alexander, Wilkes, and the northern parts of Cleveland 
and Rutherford counties. Some white pine of a low grade is fur- 
nished by the counties lying along the base of the Blue Ridge. 
It is locally used for building material, but far the greater part of 
the lumber manufactured is utilized in making shipping boxes 
for local cotton and woolen mills. The northern pitch pine 
occurs through here above an elevation of 1,300 feet, usually 
growing with the short-leaf pine and distinguished from it under 
the name of " black pine'' ; and along the mountains, above an 
elevation of 2,000 feet occur occasional specimens of the Table- 
mountain pine, which finds its eastern limits on the rocky sum- 
mits of King's mountain in the southeast and the Sauratown moun- 
tains in the northeast, though in the intervening territory between 
these two mountains and the ridge of the Brushy and the South 
mountains it is not known to occur. AU of these pines aff*ord 
merchantable milling tiniber. The scrub pine is abundant on 
the shallow soils of the mountains and along the Blue Ridge, fre- 
quently forming small patches of unmixed growth. The uiilling 
oak timber is the white, some Spanish; red and black oak; there 
is a great deal of white and chestnut oak tie timber, but not so 
much post oak as farther eastward, the scarlet oak largely taking 
its place 

IMPROVEMENT OF THE FOREST. 

These forests are capable of yielding short-leaf pine, which will 
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on the best soils attain a height of 90 feet, and on the poorer a 
height not exceeding 70 feet ; and many of the soils, on account 
of their poorness, are much more suited for a growth of pine than 
of more exacting broad-leaf trees The white and chestnut oaks 
grown on the crests of the hills will make trees large enongh for 
railway ties and tan-bark but scarcely larger ; on the moister 
upper slopes the black and white oaks attain sizes which make 
them suitable for milling-timber; on the cooler and moister lower 
slopes the white oak, northern red oak and yellow poplar attain 
moderately large dimensions and form good timber. The Spanish 
oak generally reaches only a small size and is often defective; 
and the same is true of the scarlet oak. Sourwood large enough 
to be of value commercially is usually defective. The white pine 
will certainly do fairly well in a few localities along the western 
limits of the division, and though at this low elevation it fails to 
clear the stocks, at least in the forest specimens, as it does at a 
higher elevation, it is worthy of being protected on account of itj^ 
rapid growth. Thickets of pure growth will probably form 
cleaner shafts than where single specimens appear in mixed woods. 
The broad-leaf trees require such care as was indicated for 
those of the compact red loams (p. 198). The white pine can be 
treated in the same way as will be given for the groves of that 
tree occurring in the high mountains (p. 218). 

FORESTS OF THE MOUNTAIN REGION. 

The differences in the character of the forests of the mountain 
region are not determined so largely either by the kind of soil or 
by the amount of moisture contained in it as are those of the 
Piedmont plateau and coastal region. Within short distances 
among the mountains there are wide variations in elevation. 
With increased elevation a rapid lowering of the average annual 
temperature takes place, and a proportional shortening in the 
growing-season ; increase in the rain-fall and relative humidity, 
and a decrease in evaporation both directly from the soil and 
through transpiration. The effect of these factors in limiting the 
distribution of certain species is more evident than that of the 
soils ; though, between certain limits of elevation, changes in the 
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character of the soil influence the kind of growth. It is doubt- 
ful, however, if chauf^es of soil in the larger mountain masses 
above 5,000 feet elevati(»n produce any change at all in the kind 
of trees, the number of species being limited to those w^hose hardi- 
ness of crown or foliage and short growing-season render 
capable of withstanding the sudden changes of temperature to 
which they are subjected toward the summits of the higher moun- 
tains. At high elevations certain trees are to be found both along 
dr}' ridges and in cold swamps; the white and pitch pines and 
black gum ; and, choosing less noticeable extremes of soil, are 
the red oak, hemlock, beech, birches, and sugar maple. 

The forests of the mountain region are separable into three 
zones or belts lying at different elevations. These may be 
described as follow^s : (1) The forests of the lower mountains; (2) 
the forests of the higher mountains; (3) the forests of the moun- 
tain summits. 

THE FORESTS OF THE LOWER MOUNTAINS. 

The forests of the lower mountains lie between 1,500 aiul 3,000 
feet elevation. They occupy the eastern and southern slopes of 
the Blue Ridge and its outlying spurs, and the minor chains of the 
Brushy and Sauratown mountains which ])enetrate or lie within 
the Piedmont plateau region ; and to the westward of the Blue 
Kidge they occupy the hills and lower mountain slopes about to 
the maximum elevation given above. 

Oaks, white, chestnut, i)lack, scarlet, red and shingle, with some 
hickory, chiefly white, bitternut and rarely theshagbark and sniall- 
niit, with the chestnut and occasionally dogwood, are the chief 
broad-leaf trees. The pines are the short-leaf, pitch. Table moun- 
tain, scrub (Jersey) and the white. These form a story of vary, 
ing density, but never constituting over one-half of the trees, 
slightly above the broad-leaf trees : or are coordinate with them 
and fewer in number. As the (juality of the soil improvi\-, either 
as regards fertility or (M>iistant proportion of moisture, and the indi- 
vidual specimens compositig the l^road-leaf elcMuent reach a hirii^er 
size, the pines become fewer in number, restricted in kind to those 

attaining the greater size, the white and short-leaf, and are con- 
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lined to the more rocky and shallow or sandy-soiled crests, and 
eventually are crowded out; either because the broad-leaf trees 
overshade the mature light-loving pines, or because their shade 
becomes too deep for the growth of the young plant. 

DISTINCTIVE GROWTH. 

The forests of the lower mountains approach in the character 
of their economic trees those of the western gneisses of the Pied- 
mont plateau. The pines, except the short-leaf and the scrub (Jer- 
sey) are usually kinds which are not freciuent in any part of the 
Piedmont plateau region; the chestnut oak becomes frequent; the 
post oak and Spanish oak do not occur at all over the larger part 
of the area; and the red oak, shingle oak, and chestnut oak become 
conspicuous and valuable trees. 

The forepts of the lower mountains are separable into three 
divisions : (1) that in which the Table mountain and pitch pines 
are the dominant resinous trees; (2) that in which the short-leaf, 
pitch, and scrub pines are dominant ; (3) that in which the white 
j)inc is the dominant tree. 

TAHLE MOUNTAIN 1*INE OIVISION. 

The area in which the Table mountain and pitch ])ines are the 
important pine timber trees embraces the eastern and southern 
sk»pes of the Blue liidge, with the outl\ ing spurs, from Georgiato 
Virginia, and the groups of the Brushy, South and Sauratown 
mountains. With these pines is to be tV>und the short-leaf pine, 
which becomes more abundant as the elevation decreases and the 
soil become deeper and less rugged. The slopes of this range are 
steej) ; the soils are shallow loams or sand}' loams, eroding rapidly 
under denudation, and, when cleare<l, restocking. slowly on the ces- 
sation of fultivation. The broad-leaf trees which are associated 
with the ])ines are chiefly tiie scarlet and chestnut oaks and the 
chestnut. These form a low, open growth, seldom exceedincr tiftv 
or sixty feet in height. There is no underwood, and it is only 
oeea-ionally that young trees are found, and these are for the most 
part stuni]) or stool->hoots from trees the tops of which have been 
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killed by the frequent fires which ravage these forests. Old trees, 
particularly oaks and chestnuts, show many defects from these 
fires, chiefly short and limby boles and hollows. Pasturing cattle 
and ranging swine are regularly practiced ; firing is done to 
improve the grass crop and secure young stool-shoots in the spring ; 
and to clear off the litter before the fall of chestnuts and acorns 
in the autumn. Locally, white pine occurs. Their holes, how- 
ever, are short, limby and frequently defective, the heartwood 
being subject to the attack of Trametes pini, which caused defective 
i^tocks. The Carolina hemlock, the bark of which possesses the 
same tanning properties as that of the hemlock, is confined for 
the most part to the eastern slope of the Blue Ridge. Locally 
abundant, it is found at intervals along this mountain chain, to 
the west of it on rugged cliffs along the north and south forks of 
the Estatoe river in Mitchell county; the South Fork of New 
river in Ashe county; the gorge of the Doe river ; and in the 
southeastern parts of Macon and Jackson counties, and in one 
locality ovei forty miles to the cast of this range, the Sauratown 
mountains. 

In the deep, narrow hollows which indent the eastern slopes of 
the Bine Ridge, the black walnut grew more abundantly and 
reached a larger size than elsewhere in this State ; but it has been 
largelv removed, and there are now onlv a few small trees. Of 
the locust, yellow poplar, and white oak which grew with it, only 
the white oak is still standing in large quantities. The timber in 
the hollows, where there are few pines and but occasional hem- 
locks, has been less damaijed bv fires than that of the drier and 
more exposed slopes. Browsing cattle, however, have checked 
the icrowth of most of the young broad-leaf trees. 

MERCHANTABLE TIMBER OF THE TABLE MOUNTAIN PINE BELT. 

There is now comparatively little merchantable timber lying 
along the Blue Ridge. Locally there is white pine, and yellow 
pine of several species suitai)le for milling purposes; and in the 
hollows some yellow poplar, white oak and chestnut suitable for 
lumber. White oak and chestnut oak railway tie-timber is abun- 
dant, and large (juantities of white and chestnut oak tan l)ark are 
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obtainable. Lumber mills obtaining their logs from these forest? 
are in operation at Lenoir and Hickory, and smaller mills else- 
where. A tannery at Morganton depends on these forests largely 
for its oak bark. Fires have damaged these forests more than 
those of any other part of the State except the pine woods of the 
southeastern connties. 

The forests cover nearly the entire area. The farms are fev 
and confined almost entirely to the narrow alluvial bottoms: a 
few clearings have been made on the more gentle slopes or broader 
rounded crests. Some bottoms have been permanently damaged 
by washing during Hoods and the deposition of a heav^^ mnd sedi- 
ment on the surface of the loams. Old fields are seeded chieflv 
by the short-leaf, scrub and northern pitch pines; less frequently 
by the white. Sometimes they are all mixed. Such second 
growth is, however, inconsiderable. 

The forests are capable of producing pine— rshort-leaf, and some 
white — together with chestnut oak on the slopes and crests; while 
walnut, yellow poplar, white oak and locust reach a large size in 
the hollows. 

IMPROVEMENT OF THE FORESTS. 

A complete cessation of the present annual firing is necessary, 
not only to insure the possibility of a vigorous stand of young 
trees, but to afford protection to the standing stock. Pasturage 
should not be permitted in such portions of the^forest as contain 
young growth that can be injured. Hogs must be excluded after 
seed-years of nut-bearing trees. As there is now very little mer- 
chantable timber on the ridges, all management should have for 
its object the improvement of the general condition of the forest, 
regarding both density and preference for the more valuable kinds 
of trees. Few of the trees on the ridges will form large merchant- 
able stocks; their utilization extends only to small pine niilling- 
timber, oak railway ties, oak and Carolina hemlock tanbark, small 
chestnut and locust timber for posts and construction. 

The trees naturally growing here are light-demanding, except 
the chestnut, the white oak and white pine, all of which will 
endure some shade; the chestnut the deepest and the longest, the 
white pine least and for the shortest time. 
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The chestnut, chestnut oak and the white oak can be relied on 
for reproduction from stump and stool-shoots, the chestnut sprout- 
ing most vigorously and from the largest-sized stumps, and the 
white oak least vigorously and from the smallest stumps. The 
locust frequently sprouts from small stumps, also from suckers 
under a thin cover. 

SHORT-LEAF AND PITCH PINE FORESTS. 

The area in which the short-leaf and pitch with the scrub 
(Jersey) pine are the dominant resinous trees, embraces the basin 
of the French Broad river in Buncombe and Madison counties, 
the river-hills of the Swannanoa, those of the French Broad in Hen- 
derson county, and the lower hills in Haywood, Swain, Jackson, 
Alacon, Cherokee and Graham counties, lying below an elevation 
of 2,800 feet above sea level. The surface of this area is broken 
and rugged, tht* bills often steep, between them, alojig the rivers 
and smaller streams, lying narrow alluvial tracts. The lowest 
elevations are found on tbe eroded slopes of the Asheville basin 
and along the waters of the Little Tennessee river, where at the 
lowest limits the altitude is not over 2,00O feet. 

The upland soils arje stiff, mostly even-graineil loams, rarely 
sandy. Although generally dee]> and derived from disintegration 
In s?ff/ of gneiss, or, in Cherokee and Graham counties, slates, 
they are, on the whole, not fertile ; tliose of the lowlands are rich 
sedimentarv loams with much vet^etable matter alon": the smaller 
streams; along tbe larger streams are loams similar to those on 
the smaller ones, but more sandv and less fertile. 

The hills erode rapidly on their shoulders when unprotected. 
Old fields, however, are generally quickly seeded in native grasses, 
which form a retentive turf, and after a longer time pines appear. 

The short-leaf, pitch and scrub (Jersey) pines are the character- 
istic ('onifurs. The broad-leaf trees which grow with them are 
<*hietly the white, black, scarlet and chestnut oaks, cbestnut, and 
hickory. Of these the white oak is first in numbers and import- 
ance. It forms from .1 to .5 of the entire forest, being most 
abundant along the slo})es ; black oaks and ])ine superseding it 
towards the crests; other broad-leaf trees toward the bottoms. 
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The pines form from .1 to .8 of the forest, being in greatest 
abundance in the Asheville basin and at the lower elevations. 

CONDITION OF THE PINE FORESTS. 

The short leaf and pitch pine forest covers a little more than 
one-half of the area, and is largely of these pines mixed with broad- 
leaf trees less than one-twentieth of the forest being pure pine 
regrowth in old fields. It is divided chiefly among small fariiii^. 
On the uplands it is decided h' irregular, the cover broken by the 
indiscriminate removal of mature trees, the young growth beneath 
representing all ages. Where pastured and burned the fore>t floor 
is ])oor and the young growth not abundant. On the best soil^ 
these trees attain an average height of from Hn to 80 feet: <»n the 
l)oorer and along the sandier crests from 50 to 70 feet, the pine^ 
being the taller on the poorer soils but being overtopped or e<[ualed 
in heificht bv the broad-leaf trees in more fertile situatioTis. The 
density is ge'nerally less than three-fourths of what it should he, 
natural reproduction being prevented by excessive and injudiciuns 
lumbering, pasturage, and burning. In many places the mature 
])ines have been largely removed, oaks taking their places, hut 
where there has beeii no burning many young pines are to be seen. 
The milling poplar and oak have been largely removed : poplar, 
from its shade-demanding recjuirements, the fact that the young 
plants are eagerly sought for by browsing cattle, and the removal 
to a great extent of the seed-bearing trees, is reproducing itself 
only to a limited degree ; the chestnut, the white oak, black oak. 
and scarlet oak more freelv. 

ft.' 

Where the woodland has been protected for a great many year:? 
the mature timber shows little damage from lires or the effects of 
pasturing; there are only a few localities, however, where this is 
the case. Black oaks and chestnuts often have hollows from fire? : 
more rarely pines and white oak. 

The merchantable timber still standing is chiefly valuable as a 
source of supply for the numerous farms to which the woodland is 
attached and the small towns lying near them. 

At present the forest is about exhausted, so far as the milling 



WHITE PINE FORESTS. 215 

pine and yellow poplar is concerned. Oak and chestnut, though 
chiefly of a small size, are still to be obtained. 

The forest is capable of yielding milling timber, fuel, railway 
ties, and fencing, for most of which a local market can be found. 

IMPROVEMENT OF THE FORESTS 

Protectiofi from Are and cattle should be aftbrded where this is 
not already done. Defective trees, or those of inferior kinds, 
which are interfering w^ith young growth beneath them should be 
removed. . Proximity to farms will generally allow this to be done 
as such w-ood can be made use of as fuel. The growth should 'be 
allowed to thicken up to restore the humus and give the requisite 
shade. 

Most of the land here is too broken to permit clean cuttings 
without danger of great injury to the soil. Pure growth of pine, 
on the gentler slopes could, however, be cut without danger of 
excessive washing. Naturally the forest requires selection cut- 
ting. 

The pines and yellow poplar require reproduction in all cases 
from seed. To supply smaller wood for fuel and farm use most of 
the broad leaf-trees can be reproduced from stool-shoots. 

Fields are seeded by pines and to some extent by locust ; rarely 
by nut-bearing trees. The yellow poplar will propagate in thin 
woods on a damp soil as the seedlings require some sha<le. The 
short-leaf is the most valuable of the pines, and though at first 
not the most rapid-growing, the Jersey or scrub out growing it, 
should be protected at the expense of the others if it is intended 
to permit the trees to reach a large size. # 

WHITE PINE FORESTS. 

The woodland in which white pine is the dominant coniferous 
tree is not extensive, but lies in isolated, small bodies along the 
crest, and southern and eastern slopes of the Blue Ridge, or on the 
low hills un the west. 

The Hjost extensive forests containing white pine lie in the 
southeastern part of Ashe county, extending, though interrupte<l. 
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lip the valley of the South Fork of New river into Watauga 
county; in the upper valley of the Linville river in Mitchell 
county; in the vallej' of the French Broad river in Transylvania 
county : and in the southern parts of Macon and Jackson coun- 
ties, at an elevation of 2,800 to 3,800 feet above sea level, exten- 
sive forests seldom being found above the higher limit, or perfect 
individual development attained below the lower. The total area 
of white pine forest is not over 2o(),()()0 acres. 

In a few places on the southern slope of the Blue Ridge, par- 
ticularly along the headwaters of the Elk, Yadkin, and Roaring 
rivers in Wilkes and McDowell counties, and the upper valley of 
the Johns river, the white pine is associated with yellow pines as 
well as with deciduous trees, but the trees are generally short- 
boled and neither so large nor tall as those growing at a higher 
elevation to the west of this range. 

Single specimens or small groups of trees are locally dispersed 
in the broad-leaf forests throughout the mountain counties 
between the limits of altitude given above. Their value, how- 
ever, is potential rather than actual, since, growing on the thin- 
soiled crests of ridges and failing to develop clear shafts, they lack 
the essential requirements of timber trees ; but, as possible sources 
for the dissemination of seed either in denuded land or in thinned 
woodland, especially where pastured, their utility may become 
great. Such groups of trees are to be found in Alleghany, 
Madison, Haywood, and Graham counties, besides in portions of 
other counties in which bodies of more compact growth occur. 

The white pine is generally associated with white, black, red, 
and les^ often, scarlet and chestnut oaks, chestnut, and hickory, 
when growing along the crests or flanks of rolling hills, on coarse, 
often porous, gravelly, loamy soils; or less frequently with hem- 
lock, sweet and yellow birch, red oak, and pitch pine along moist 
or wet fluvial deposits on fertile, loamy soils. 

CONDITION OF THE WHITE PINE FORESTS 

In some localities these forests have been extensivelv culled or 

t 

lumbere«i : in others, their integrity is as yet scarcely broken. 
Where they Iiave not been dismembered two groups of trees are 
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represented : white pine, forming an upper group, from 100 to 150 
feet in height, and usually .1 to .3 of the growth ; beneath this, 
a group of deciduous trees of varying height, but rarely over 90 
or less than 70 feet, composed chiefly of white, black, and chest- 
nut oak, and chestnut. Of these, white oak is the most abun- 
dant. 

Where lumbered they are irregular; occasional decrepit white 
pines overtopping the deciduous growth, which, however, has 
been cut into only locally ; but where around settlements both 
pine and hardwoods have been culled the entire cover is broken 
and thin. 

One of the eflects of pasturing forest lands is that while 
young plants of deciduous trees havu been destroyed, pinet^ have 
increased ; but where burning is practiced, sourwood, scarlet oak, 
white oak and other vigorous and free sprouters have propagated 
most rapidly, while pines have diminished. 

In a few places a heavy underwood of the great laurel, less 
coiniiionly of laurel (ivy), grows beneath the deciduous trees, form- 
ing a thicket 10 to 15 feet in height, with many crooked stocks 
rising from the sanje burly roots. Where this underwood is pres- 
ent the deciduous growth above is usually more open, but brows- 
ing cattle have inflicted less damage on young growth of tender- 
leaf species, and flres are less frecjuent; the humus is thick and 
the soil uninjpaired. 

There are only few farms in the area of white pine forest; 
probably hjss than 20 per cent, of the total acreage being under 
<*ultivation. In Ashe and Watauga counties the forest is divided 
chiefly among small farms; in Mitchell and Macon are large areas 
thinly settled. On the farms the woodland has been more largely 
culled and pastured, and its density will seldom be above two- 
thirds of the normal condition. 

A few groves of vigorous young pines have sprung uj) in the 
tields from tlie self-sown seed of neighboring forest trees ; but 
such groves are not common. Young pines are increasing in the 
woodland onlv to an inconsiderable extent. Much of the bottom 
land on which this pine grows has already been deforested, and 
it is probable that all of it will eventually i)e brought under 
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cultivation, as tlie soil is of superior quality and stands tillage 
better than that of the adjacent hills. The forests on the hills, 
however, should be regarded as permanent, and oare bestowed on 
them accordingly. 

Larger pines, being protected by their thick bark, are damaged 
only to a slight extent by tires; young ones while the bark is vet 
smooth are more readily scorched and injured and sometime 
killed. Oaks and chestnuts show hollows from the effects of fires^ 
particularly along ridges and in dry woods. 

MERCHANTABLE TIMBER OF THE WHITE PINE FORESTS 

Extensive areas of unlumbered forest still exist in Transvlvania, 
Macon and Mitchell counties. The standing trees will vield fairlv 
good lumber, though it is seldom that over two cuts, !♦) feet in 
length, from which clear boards are obtainable, can be secured 
from one tree. Smaller bodies yielding a larger proportion of 
knotty timber are standing in Wilkes, McDowell, and Caldwell 
counties. Lumbering is in j)rogress in Mitchell, (!)aldwell, and 
Wilkes counties. 

IMPROVEMENT OF THE WHITE PINE FORESTS. 

At the higher altitudes these forests are capable of producing 
pine milling timber of good quality, large chestnut and oak tim- 
ber, ties and fencing. At present there is no local market. Below 
*2,00n feet the pines fail to clear their stocks and the growth i^ 
slower, so that very little lumber free from knots can be made 
from any trunk. 

In places whore there is young growth, protection from tire and 
cattle is imperative. Defective seed-bearing pines, which are not 
seriously interfering with^ young growth, should be allowed to 
remain as seed-trees, both in lumberintir and where culliuir i& 
carried on. It is essential that the growth V)e maintained at the 
fullest possible density until the young pines have cleared them- 
selves, as otherwise from their tendency towards perfect symme- 
try in the development of most of the buds into limbs, the boles 
will be limby and knotty. As the young trees re(|uire small grow- 
ing-space, the crowns standing much lateral compression and 
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l)eing to a certain extent shade-bearing, the density can scarcely 
\>e too great until the trees reach the size of large poles. The rate 
of height-growth is more rapid than that of any of the associated 
species, averaging for the first fifty years over a foot of height-growth 
a year ; and for the first ten years nearly IS inches a year, so 
that the young trees quickly free themselves from the sliade of 
broad-leaf trees when grow-ing with them. 

The white pine seeds many old fields, but not so (juickly or 
thoroughly as the short- leaf pine. In such groves of pure pine 
the stand should be kept thick and should not be culled until the 
height-growth is made. If grown in pure wood, selection cutting 
would best preserve the factors of the locality, but there are many 
places where clear cuttinir would be permissible. The proportion 
of pine in wo<jd mixed with l)road-leaf trees can well be incrt^ased 
to twice or even three times what it is at present, as it is the 
most valuable tree growing on these gravelly hills. The pine 
begins to seed in abundance when about forty or forty-five years 
old, and seed are borne abundantly once in 2 or 3 years. 

THE FORESTS OF THE HIGHER MOUNTAINS. 

These forests embrace all the woodland lying at an elevation 
above that of the forests of the lower hills and below 5,onO feet. 
The lower limit of their distribution is about 3,000 feet, but on 
southern slopes, particularly along the Blue Uidge, the distinct- 
ive character of the growth does not appear for scvcm-hI liuudred 
feet above this limit, following closely the isothermal with the 
variation incidental to changes in moisture in the soil, depth of 
soil, and its physical (characters. 

The greater part of the woodland ot'the counties of Alleghany, 
Ashe, Watauga, Mitchell, and Yancey is so situated ; and in the 
mountain region to the south of these counties, the woodland 
lying around the bas(^ and on the slopes of the larger mountaiiv 
masses. 

About one-third of the area originally occupied by these for- 
ests is now under tillage or in meadow ; the rest is more nearly 
viri^in than anv other eon6iderai>le extent of forest to be found ii> 
this State. The situation, on steep slopes or rugged deelivities* 
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the distance from large waterways, and the inaccessibility of the 
region to railways, has rendered it impossible to economically 
remove any but the most valuable timbers ; while difficulty of til- 
lage, and the short growing-season have tended to prevent exten- 
sive cultivation of those lands lying above 3,500 feet elevation. 

SOILS OF THK HIGHER MOCNTAIN8. 

The soils are rather fine and even-grained loams, gray or re 
in color, or black from organic ingredients; the loamy and gei»— -^ 
erally stiffer sub-soils red or gray. Over the larger part of tlu^^^^ 
area they are derived from the decomposition, in situ^ of gneiss < tf 
gneissic rocks or schists, and are sufficiently deep for tree-growt^^/^ 
particularly along the lower slopes, where detritus washed fro^^»i 
above has accumulated or obscurely marked river terraces exi&* t. 

In portions of Cherokee and Graham counties, and locally el^** ^. 
where, the soils derived from slates, qnartzite and metamorphos- e?(/ 
sandstones are shallower, thinner and not so favorable to trcr^e 
growth. The soils of the upper slopes are thinnest, the clayer 
particles being more largely washed out, and are sometimes shal- 
low. Those of the sedimentary bottoms are more loamy and 
coarser, with more organic constituents and less clayey, sometiiu'^i; 
underlaid by pipe clay, and ill-drained. The soils of the lower 
slopes are generally deep and are the most clayey. 

FOKKST TKKES OF THE HKiHER MOUNTAINS. 

The forests of the high mountains may be divided into (1) those 
lyiuiT on the crests, and on the slopes facing the south, and (;2) 
those of the north slopes and hollows, and along the bottom lands. 
The soils of south hill-sides are drier and are thinner than those 
on slopes with a northerly aspect, and the amount of light and 
heat is greater than is secured on hill-sides with equal inclination 
to the north, and the trees are consecjuontly of more light-demand- 
ing kinds. 

The trees occurring on the slopeL> facing the north and in the 
hollows are: hemlock, birches, maples, beech, chestnut, red oak, 
white oak, areat laurel, yellow poplar, white ash, cucumber. 
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nckeye. The characteristic trees which are to be found 
n the northern slopes and hollows are: hemlock, great laurel, 
«reet birch, yellow birch. (Plate XXIII.) 

On the sonthern slopes and along the gravelly crests of the hills 
fie growth is less varied, being largely composed of chestnut, 
rhite oak, red oak, black oak, and chestnut oak. The forest on 
3athern slopes is less dense than on northern and the trees are 
mailer. 

CONDITION OF THE FORESTS. 

The cover of these forests has scarcely been broken, the tops of 
be trees presenting a nearly uniform surface throughout, the 
rowns closely interlocking and forming a dense shade. Beneath 
liem is a good floor, usually free from grass and weeds and gen- 
rally with a deep humus. 

On the best soils along the lower slopes and bottoms the forests 
ttain an average height of from 90 to 120 feet, with clear shafts of 
to 90 feet, bearing narrow crowns. On the poorer and thinner 
>ilB, particularly towards the upper slopes, the forests become 
)W and less dense, the cover often thin and open, the holes of the 
rees shorter, generally crooked and knotty, bearing great spread- 
(ig crowns. 

In very many places there are two groups of trees represented 
n the forest : a dominant arborescent growtli of large trees varied 
8 to species and forming the commercially valuable timbers ; 
>eneath them a group of evergreen shrubs or under-trees, often of 
;reat density, formed of the great rhododendron and laurel. In 
nest places there is present a vigorous young growth of the domi- 
lant group of trees if they are shade-bearing species : beech, 
»i|'ch, and hemlock on the wetter soils ; sugar maple and occasion- 
,Ily red oak on the drier, the young growth forming thickets, 
ometimes of pure growth, beneath the parent trees; but where 
he cover has been broken by trees being removed in luml)ering 
►r by windfalls, irregular thickets of light-loving species spring 
ip: chestnut, cucumber tree, yellow poplar, white ash, white and 
ed oaks, which can endure a deep shade only for a short time. 

Browsing cattle have damaged young growth to a great extent. 
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especially such kinds as will not endure, beneath the shade o« 
other trees, repeated cropping : yellow poplar, white ash an— 
oak ; sugar maple and beech to a less degree. In many plac^ 
about fallen trees and the openings made in lumbering, whet- 
there would be a heavy young stand, cattle have prevented i t 
growth until thickets of brambles have sprung up within whic- 
young seedling trees find protection. 

Forest fires have inflicted only slight injury either to standing 
timber or to young growth on the northern slopes, as the damp 
or fresh humus does not readilv carrv fire, but on the south sides 
much timber has been damaged. 

MERCHANTABLE TIMBER OF THE Hir;HER MOUNTAINS. 

Merchantable trees of walnut and cherry, which have been 
much sought after for cabinet-making have been nearly all 
removed. Occasionally large trees of the former kind are to be 
found, and a few small boaies of the latter still exist upon the 
higher mountains. Vellow poplar and cucumber-tree, being the 
chief building materials of the region, have largely been renioved; 
large bodies are still to be found, however, intact, particularly in 
Yancey, Mitchell, and Transylvania counties, and smaller onesin 
many other places in the mountains. Floating timbers, white 
pine, yellow poplar, ash and chestnut have been largely removed 
from the lower valley of the French Broad to supply mills at 
Asheville. Oak has been cut nowhere except for local use. The 
Little Tennessee river and its tributaries have had much of the float- 
ing tifuber removed from them near the water courses. Hemlock 
has been cut only around Cranberry and adjac^ent to some of the 
larger water courses. Ash has been generally removed wher- 
ever means of transportation were available. Birch, except 
curly yellow i)irch, has never been lumbered, and the same is true 
of maple, beech, and lin (basswood). 

(yhestnut hai^ been lo(^ally removed. Around all settlements 
and farming communities a great portion of the oak, chestnut and 
poplar ha;^ i)een removed, and the forests are much broken. 

KOKKST rNDTSTRIES OF THE MOUNTAIN REGION. 

There are mills sawing lumber at Linville, Cranberry, Asheville 
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nd Hot Springs and small ones along and near the railways. The 
Watauga, Toe, Little Tennessee river and its tributaries aftbrd 
ransportation, the timber going to various places in East Ten- 
essee, chiefly, though, tc Knoxville. Hemlock is barked around 
iranberry for tanneries at Elizabethton, Tenn., and chestnut oak 
\ barked around Asheville for local tanneries. No use is made 
f the hemlock stocks after they have been barked ; the oak is 
onverted into cordwood and sold for fuel. Walnut, curly ash 
nd curly birch are shipped in the log to veneering factories. The 
est quality of yellow poplar, ash, and oak timber from here goes 
hiefly to Philadelphia and Cincinnati, and other inland points, 
iwn in 8 to 12 inch squares. Locust pins are manufactured at 
tryson City, Waynesville and other places. Only a few staves 
re made and not many white oak railway ties are produced. 

In the more remote districts birch oil (oil of wintergreen) from 
lie sweet birch is distilled in crude home-made retorts, constructed 
£ wood, lined with clav and with metal bottoms. This was an 
xtensive and profitable industry until overproduction reduced 
he price. The timber of trees thus barked is rarely used. 

Among other smaller industries, which are carried on with 
loie or less profit, are keeping bees, in sections where the sour- 
rood, yellow poplar and lin are abundant, to utilize their flowers 
3r honey ; the sale of nuts from the native chestnut ; and the 
lanufacture of syrup and sugar from the maples. 

THE FORESTS OF THE MOUNTAIN SUMMITS. 

The blrtck spruce is the characteristic tree of these forests. 
Vith it is generally associated the Carolina balsam, the lower 
iinit of which is about 300 feet above that of the black spruce. 

The mountain ash (mountain sumach), striped and spiked 
laples and wild red cherry are small broad-leaf trees which arc 
sually found growing, though not abundantly, with the balsam 
nd spruce. 

These forests of sombre evergreens lie along the summits of the 
iglie^t mountains, seldom being found on peaks with an eleva- 
ion of less than 5,500 feet above sea level. They cap the Grand- 
ither and the adja(-ent pinnacle of the (irandmother ; encircle in 

great belt the rounded bald of the Roan ; stretch along the 
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numerous massive peaks of the Hlacks from Bolen's Pyramid to- 
the Pinnacle ; lie on the top of Pisgah ; cover the crests and uppe 
slopes of the Great Smoky mountains and the cross-chain of th 
Balsams as a nearly continuous forest for a distance of almos 
thirty miles, and crown the tops of the higher peaks of the south 
ern parts of Macon and Jackson counties. From their dark foliag 
the Blacks and Great Smokv mountains derive their names, an 
the Balsam mountains from the growth upon them. The lowe^/'^ 
limits of the forests lie on an average above 5,000 feet above sfeji j/ 
level, or a little less. On north slopes, within deep and cool ho7- ^.jj 
lows, they extend as low as 4,700 on the Grandfather mountain, 
4,600 feet at the head of Caney river in the Blacks, and 4,50n 
feet at the head of Forney's creek in the Great Sujoky mountains, 
while on bold south slopes, as occur in the Blacks and elsewhere, 
the broad-leaf trees will often extend as high as 5,300 or 5,500 
feet. 

Commercially these forests are at present unimportant. , 
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Abies fraseii IHtt 

Acer barbatuni 60 

leucoilerme 22 

dasycarpum 51 

leucoderme utH 

neHimdo 53 

penusyivanicuu) 4tt 

rubruiii 62 

saccliarinum, L 61 

8accbarliium, Waiij? 60 

splcatum 48 

Aesoulus octanrlra 47 

Amelanchler caiiadenBis 60 

Apple, crab 27 

Aborvit» 19, 119 

Ash 70. 72,73,74 

green 21, 78 

mountain 20 

red 21, 72 

water 21,73 

white 21.70 

Asimiaa triloba 41 

Aspen 23. 117 

Balsam 1», 136 

Hald cypress 122 

Basswood 23,43 

Bay 42 

bull 42 

loblolly 36,42 

red 2«, 74 

smooth red JX 

swamp 34 

sweet 26, JH, 74 

white 23. 34 

Beech 28, Ul 

blue 113 

water IIJ 

Betulalenta 116 

lutea 113 

nlKra 114 

Birch, bitter 113 

black 114,115 

cheriT 28,115 

red 114 

river 28, 114 

sweet 28 

vellow 28,113 

Bltternut 21,84 

Black Kuni 26, 63 

spruce 1». 133 

walnut 21,83 

Boxelder 21,63 

Boxwood 47,63 

Buckeye 21,47 

Butternut 82 

Button wood 81 

Carolina Balsam, see balsam. 
Carolina hemlock, see hemlock. 

Carpyuus carolinlami 113 

Carya alba 86 

amara 84 

tomentosa 87 

Castanea dentata 109 I 

pumlla 26 

Cedar, red ll», 121 

swamps 17'), 177 i 

wliite 19, 119, 175 | 

wliite, treatment of 17H , 

white, mcrc'liHiitable 177 

Coltlsoccidentalis m 

Cercls canadensis 57 

Cherrv, bird 58 

fire 58 

wild blacli .27, 59 
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Wild red 27, 58 

Chestnut 26,109 

(^hinquapln 28 

Chionanihus virj^inica 21 

Chittam 56 

Coastal plain 143 

forests 144 

forest Industries 164 

(Cottonwood 22, 118 

Dei'iduous forests of the liodmont pla- 
teau 196,199,203 

Deerwood 49 

Devil wood 21 

Oiospyros vlrj^iniana H8 

Dogwood 22,63 

flowering 63 

swamp 48, 49 

Elm, American 29, 76 

cork 11 

slippery jSi, 78 

southern 77 

winged Ji9, 77 

Fagus fernigiiiea Ill 

Forest divisions, see under coastal 
plain. Piedmont plateau and moun- 
tain region. 

Forest growth of coastal plain 143. 147 

mountain region.. 210,213, 

216, 220, 223 
of Piedmont plateau.. 182, 

186, 188, 196, 204 
Forest improvement in coastal plain 159 

164,172 

in mountain region.... 212, 216, 218 

in Piedmont plateau. .185, 198, 207 

Forest Industries of coastal plain.. 158, 164 

of mountain region. .222 
of Piedmont plateau.. 206 
Forest managemeur,seef. improvement, 
and under sylvicultural treatment; 
also under each tree. 
Forest protection in coastal plain... .159. 

164, 172, 178, 180 
in mountain rej^ion .212 

215, 218 
in Piedmont plateau, 

1K5, 191, 193 198, 207 

Forest regions 141, 142, 143, 181, 208 

Forest soils of coastal i)lain .141. 144,149 

152, 168, 170, 173, 175, 179 
Of mountain region.. 142, 210, 

213 220 
of Piedmont plateau. 142, 1«2 
187, 18JI, IIM, 194, 196, 204 
Forests,declduous,of Plodm't plaf*>an..l96 
Forests, influences which account for 
change of growth of, 143, 18], 182, 186, 
208, 220 ; also see soils. 

Forests, maritime 144 

Forests of coastal plain 143 

of eastern pine belt of Piedmont 

plateau 196 

of granite ureas (eastern) 189 

of tfum and cypress 173 

of higher mountains 219 

of long-leaf i)ine 149 

of loblolly pine ini 

of lower hiountalns 2(H> 

of marltlm*^ belt 144 

of mountain region 208 

of mountain summits 223 

of oak flats 170 

or Piedmont lowlands 1h2 

of Piedmont region 181 
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of Piedmont uplands IHrt 

of pine bolt of coastal plain 147 

of pine belt of riudniout plateau, 

eastern ISi 

of pine belt of Ph.dmont plateau, 

western 'iOl 

of red claya 1»$ 

of sandstone, easurn 191 

of short-leaf pine 188,204, HO) 

of slate soils 194 

of swamps 169, IHi 

of white cedar 175 

ot white pine 21.'> 

Fraxlnuds amerlcana 70 

carolinlana T.i 

pennsylvanica. Ti 

pennsylvanlca lan''eolata 7.J 

Frlnjfe-tree 21 

Gledltschla trlacanthos 5rt 

Gordtmla laslanthus 43 

Gum 61, « J 

black 2«, ttJ 

sour 6:J 

tupelo 26, Ho 

Gum and cypress swamps 17;i 

timber Hi 

Hackberry 27, H() 

Haws, black 22 

red 27 

He balsam Vii 

Hemlock 19, i:i4, Ui 

Carolina 19, lift, 211 

Hlcorlaalba 87 

aquatica 8') 

carollnte-septentr lonalls... .20, 201 

glabra 88 

minima 84 

ovata 86 

lacinlosa 20 

odorata 2J 

villosa 21 

Hickor>', bljr-bud 87 

bitteruut 21, 84 

Carolma shag-bark 2j 

large shag bark 20 

pignut 2(), 8S 

red heart 20,84 

sand 21 

scaly-bark 8j 

shag bark 20, 8iJ 

smallDut 20 

small shag-bark 20, 2v)l 

swamp S') 

water 21,85 

white 21, 87 

Holly 2;j. 4fJ 

Hop-hornbeam. 29,112 

Hornbeam 28, Hi 

Ilex opaca +tJ 

Indian bitters Si 

Ironwood 47, 112, 11} 

Ivy 67 

Judas tree 57 

Juglans clnerea Si 

nigra 8 J 

.lunlper 19.119 

.Tuniperus virginiana 121 

Kalmla latilolia 67 

Laurel 67, 6-< 

Leather woolI 47 

Level pme woodland, also see under 

forest 1;')2. 156, 161 

Lin 2y, l{, 45 

southern 2{, 44 

Linden 4;J, 14. 45 

Llriodendron iulii»ilera -ii 

Loblolly i)lne. also see pine.. .18, 125, 161, r.li 

condition of lorest U\l 

merchantable 16 J 

l)n)tection 164 

reprodut'tlon 165 

sylvlcultural treatment. 16 i 
woodland 161 
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Locust 54 

black JA- 

clamray 20,5^ 

honev .20, 

vellow 20,54r 

Long- leaf pine 18, Wl_ 

condition of 153, 1 

distributl -n 15 

protei'tlon 154, 15! 

soils on which grows. IfcJ, V 
sylvlcultural tK atm» nt.l5l 

woodland 15<i. 15r 

Magnolia (evergreen) 23, 

acuminata 

fu»tlda 

fraseri 

glauca 

grandlflora 

great-leaved 24, J 

macrophylla 

mountain 24, 9^ 

tripetala JiT 

Maple 22, .51, 5c» 

aNhleat 53 

mountain 22, 48 

red 22,49 

rock 50 

sliver i2, 51 

soft 51 

striped as, 49 

sugar 50 

swamp 52 

white 22 

white bark .22 

Maritime forests, condition of 145 

soils of 144 

Mockernut »7 

Mock orange .28 

.Mohrod-*ndron carollnum TO 

Morus nibra TV 

Mountain ash 20 

magnolia 38 

maple 48 

.Mountain region, dlvlnion JJOS 

forests of, see under forests. 

Mulberry 23,79 

v>ak, description of : 

Uartrani's oak 25 

basKet 56 

black 25,101 

black-jack 24, IIH 

blue 1U7 

buck 93 

chestnut 25, » 

cow 95 

tork-leaf black-jack 25, liB 

laurel .24, 106 

Lea's r. 24 

live 24, 96 

northern red 25 

overcup 25, 92 

pla 106 

post 25, 91 

red 25, 97, 99, liO 

rock chestnut 25, 98 

sand 25, \,e 

sand b.'ack-Jack 25. IttJ 

scarlet 25, 99 

scrub 1»K 

si)Otted 99 

shingle 24, 1CI7 

Spanish 25, 99, liW 

swamp chestnut 25,95 

swamp post JC 

swamp red 95^ 

swamp wliite 95 

Texas red ::5, 98 

turkey 102, 106, 107 

upland willow 24, 107 

water 24, 105, 106 

white Ji5, 80 

willow 24. 106. 108 

Oak fiats 170 
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Oak flats soils of. 171 

timber of 172 

treatmeut of 172 

Olive, American 21 

Osmauthus amerlcaua 21 

Osto'a virglnica ^ 112 

Oxydendron arboreum 66 

Palmetto .20,136 

Papaw 41 

Persea borbonia 26, 74 

borbonia pubescens ^Q 

Persimmon .27, 68 

Peruvian 68 

Picea nl^^ra , 133 

Piedmont plateau divisions, see forest. 
Piedmont plateau forests, see forest. 

Pignut .20, 88 

Pine barrens, see forests. 
Pine belt, see forests. 
Pine, description of : 

black 126 

cedar 128 

heart 13U 

Jersey 18,128 

loblolly 18, 125 

long leaf 18, 131 

northern pitch 18, 126 

pond 18,127 

white 18,123 

short leaf li*, 130 

scrub 18, 128 

spruce 128, 130, m, 135 

Table mountain 18, 1211 

yellow 130 

Pinus echinata 130 

mitis 130 

palustris J 131 

pungens 12» 

rigida iJiO 

serotina 127 

t«(la 125 

strobus 123 

virginlana 128 

Planer tree 28 

Platanus occidentallH ^1 

Plum, wild 27 

Poplar 117 

Carolina U» 

yellow 23,30 

Populus grandldenta 117 

heterophylla 1 1^ 

moniiifera U^ 

Prickly ash 1» 

Prunus aniericana 27 

angustifolia 27 

caroiltiiann 26 

pennsylvanica 58 

serotina 5V» 

Pynis americana 20 

angustitolla 27 

coronarla 27 

<^uercus ali)tt ^^ 

a(iuatlca 105 

brevIfoUa l07 

cutesbiiii lUi 

cinerea 107 

coccinea 00 

onneata lOii 

di^^itata lOJi 

hi?ter<)|)hylla ^'i 

iiubrlcaria 107 

laurifolia 106 

leana J24 

lyrata ici 

niarilaiidica 104 

mlcliiiuxii 115 

minor i»l 

ni^aa 101, 105 
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Quercus phellos ~ - 108 

prinus 03 

rubra 97 

texana 08 

tlnctoria 101 

velutina 101 

virens ~ 0»s 

vii'glniana »6 

Rainfall 141,142 

Ked bay 26, 74 

Kedbud 22,57 

Hed cedar 19, 121 

Ked gum 61 

Khododendron 68 

Khododeudron maximum 68 

Kobinia pseudacacia. 54 

viscosa 55 

Sabal palmetto 136 

Salix nigra 116 

Sandstone belt, forests of 191 

Sassafras 26, 75 

Sassafras sassafras 75 

Service tree 27, 60 

Shad bush 60 

Short-leaf pine 18, 180 

Silverbell tree 70 

Snowdrop tree 28, 70 

Sorrell tree 66 

Sourwood 66 

Spruce, black 18, 133 

Spruce pine 128, 130, i:i4, 1^ 

Soils, see forest. 

Sugar tree 50 

Swamps, see white cedar, gum and cy- 
press, and oak tiats. 

of coastal plain 169 

of Piedmont plateau 1S2 

Sweet bay 28, 145, 148 

smooth 26, 145, 14(i, 148 

Sweet gum 23, 61 

Sweet bU'Ch 28 

Sycamore JJ3, 81 

Taxodlum distichum 123 

dlstichum imbricaria 19 

Temperature, annual, of forest regious 

141, 142 

Thorns (haw) 27 

I huja occidentalis 119 

Tilla americana 43 

heterophylea 45 

pubescens 44 

Transitional forests UW 

Tsuga carollniana i:35 

canadensis i:J4 

Tulip-tree 2:^,:^ 

Tupelo gum 26, (jo 

rimus alata 77 

americana 70 

fulva 78 

Umbrella tree 24, 37 

Viburnum 22 

Virgilla 56 

Wahoo 38,77 

Walnut, black Jl, Ki 

white 21,82 

Water beech 113 

White pine is, 12:i 

forests »'!') 

treatment of JiiS 

Whitewood ;{« 

Wicky 67 

Willow 116 

black 2-., 110 

glaucous 2,s 

river 116 

Ward 28 

Yellow poplar 23 
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